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PROTECT THE THIRD RAIL. 
The New York public is beginning to realize the 


risks of severe injury and even of death which attend 
the present arrangement of the third rail on the Brook 
lyn and New York Elevated Railways. Already there 
have been several accidents, some of them fatal; and al 
though we have no doubt that in the majority of cases 
these accidents have been due to carelessness or dis 
obedience of warnings and instructions, the fact re 
mains that the third rail, as at present arranged on 
these railroads, is a source of very real danger. How 
great and far-reaching is this danger, was suggested 
only the other day, when a fuse blew out on one of the 
Ninth Avenue trains in Manhattan, and practically 
the whole train load of people got out and walked 
down the tracks to the nearest station. It may be said 
that they should have kept their seats; but in these 
days, when time is so valuable and business calls are 
pressing, it is a fact that the public, rather than sil 
still under these circumstances, will get out, take 
chances and walk. Now, had any of these passengers 
stepped on the third rail and one of the track rails 
simultaneously, or slipped and fallen across them, the 
result might have been fatal. As at present ar 
ranged, the third rail is unprotected from above, and 
short-circuiting by a careless person may easily hap 
pen 

Is it possible for the company to protect these rails 
witheut interfering with the operation of the trains? 
It certainly ts; and the best proof of this is the fact 
that the third-rail, high-speed electric railroad re 
cently opened between Wilkesbarre and Hazleton, Pa 
. has a hooded rail, which not only safeguards the pub 
lic, but is free from the difficulties due to sleet and 
ice in the winter, which recently so greatly disorgan 
ized the elevated railroads in this city The engineer 
who designed this system is the electrical expert for 
the elevated railways; and we have no doubt that this 
change could be carried out on the elevated systems if 
the public authoritatively demanded it 

_—— a ee - 
THE LODGE-MUIRHEAD RECEIVER. 

The prominence of Prof. Lodge in theoretical dis 
cussions of the Hertzian waves, lends special interest 
to the new Lodge-Muirhead system of wireless tele 
graphy, which we describe on another page. A vital 
part of all systems of wireless telegraphy is the coherer 
or its equivalent receiving device. The Lodge-Muir 
head system provides a receiver which, while not dif 
fering in fundamental principles from certain prev 
lously known types of receivers, at the same time em 
bodies a number of important features which should 
greatly increase its efficiency. The principle of using 
a thin film of oj! as an insulating medium between the 
mercury electrode and that of the rotating disk brings 
to mind Branly's idea of contacts separated by a thin 
film of oxide. In the Lodge-Muirhead system, how- 
ever, the idea of rotating one of these electrodes is a 
good one, for it permits better adjustment and at the 
same time serves to automatically re-establish the imper- 
fect contact. The normal resistance of a coherer em- 
ploying metal filings is not a reliable quantity. With 
the cohered particles being constantly jarred apart, the 
air gaps between them are liable to vary greatly in 
size, number, and position. Similar variations will be 
noted In receivers based ox the pi. tiple of an insulat- 
ing film, the thickness of the film at different points, 
though varying by an immeasurably small amount, 
being sufficient to appreciably affect the telephone of 
the relay circuit. By employing a revolving disk for 
one of the electrodes, a moving film of oil is carried 
on the disk and through the mercury. Though this 
film may vary in thickness to just as great an extent 
as between etationary electrodes, the resultant of all 
thesé variations will be an average resistance that is 
approximately constant. The high efficiency of the 
Lodge-Muirhead coherer is proved by the fact that 
a sufficiently powerful current may be used in the 
loca) cireuit to operate a siphon recorder, thereby af.- 
fording a visible record of the message. 
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FATAL GUN ACCIDENT IN THE NAVY. 

The recent terrible gun accident on board the battle- 
ship “lowa,” in which three men were killed and sev- 
eral injured, is the second fatal gun disaster that has 
occurred in the navy within the past few months. It 
was only recently that there was an explosion of the 
charge of an 8-inch gun on the “Massachusetts,” which 
caused the death of eight of the gun crew. In that 
case the charge exploded ‘when the breech was open, 
and the disaster is not chargeable to any fault in the 
construction of the gun In the present case it is 
evident that the 12-inch shell exploded just before it 
left the gua, and the terrific energy of the bursting 
of the 850-pound projectile completely smashed the 
chase of the gun outside the turret, driving some of the 
fragments down through the forecastle deck and killing 
and wounding the crew who were at mess on the gun 
deck below. So powerful was the explosion that three 
of the broken sections of the gun passed also through 
the main deck and gun deck, and only fetched up on 
the steel protective deck below. It is probable that 
the explosion was due to the fact that the fuse plug 
in the base of the shell, béing a little too slack, al- 
lowed the flame of the explosion to pass through. This 
was found to be the cause of the premature explosion 
of shells on our battleships which took place two or 
three years ago. It is evident that some better method 
of inserting the fuse plug must be found, one that wili 
be absolutely flame-proof when the gun is fired. 

—_——— SO OO Oo" 
THE 80-CALLED DANGERS OF WIRELESS TELEGRAPHY. 

The more or less popular mistrust and fear of wire- 
less telegraphy is spreading, it seems, even to the 
technical papers Our esteemed contemporary, the 
Electrical Review, recently published a sensational ar- 
ticle on the dangers of wireless telegraphy, and further 
indorsed this article by favorable editorial comment. 
The absurdity of the whole matter is apparent when 
one stops to consider that the electric surgings set up 
in the receiving antenna by the Hertzian waves, though 
of very high voltage, are, on the other hand, of such 
an infinilesimal quantity that the most delicate of in- 
struments is required to detect them. The writer of 
the article referred to, argues that “a great dis 
turbance must be made at the center of an imaginary 
sphere in space, in order that even the small electro- 
motive forces necessary for signaling may be developed 
in an electrically-tuned conductor, forming a tangent 
to the sphere, of infinitesimal length compared to the 
sphere’s radius; and that this disturbance must be 
the electric radiation of power to work 
a coherer across the 3,000 miles of the Atlantic would 
be sufficient to develop visible sparks across an air 


80 great that 


gap in a receiving system located within three miles, 
or one one-thousandth of the distance, even though 
Then he goes 
on to say that a telegraph or telephone circuit within 
this three-mile radius, particularly if the wires were 
run vertically to the top of a modern skyscraper, 
would similarly respond to these oscillations; and if 


they be not in tune with each other 


the circuit contained a spark gap, such as that of 
an open-spaced lightning arrester, “a narrow break 
in some open translating device, or a loose joint in 
the wiring,” we would have “an opportunity for a 
fire whose origin would certainly be of the mysterious 
class whose cause it is the fashion to assign to de- 
fective electric wires. At any rate, there would be a 
possibility of grounding the circuit and rendering it 
inoperative 

The whole discussion illustrates the recklessness with 
which some writers launch forth on an elaborate argu- 
ment riot based on facts or figures The writer in 
question evidently overlooked the quantity of current 
set up at a transatlantic or even a local receiving sta- 
tion, overlooked the power generated at a Marconi 
receiving station, and above all overlooked the laws 
governing the radiation of Hertzian waves. Accord- 
ing to his argument, Hertzian waves radiate in all 
directions, filling an imaginary sphere. Their energy 
would, therefore, vary inversely as the square of 
the distance, or, in other words, the energy at a dis- 
tance of three miles would be one million times that 
at a distance of three thousand miles, As a matter 
of fact, Hertzian waves as set up by an oscillator 
travel out in a plane at right angles to the antenna, 
80 that, roughly, their intensity is inversely propor- 
tional to the actual distance, and the efficiency at the 
three-mile station would be only one thousand times 
greater than that at the three-thousand-mile station. 
His deductions lead to the supposition that Mr. Mar- 
coni’s “powerful thunder stations,” as he calls them, 
must generate a quantity of electricity equivalent to 
that of lightning in order to cause visible sparking at 
a distance of three miles. Now, as a matter of fact, 
only 7 kilowatts were used in transmitting President 
Roosevelt's message to King Edward across the At- 
lantic. Furthermore, we are informed that Mr. Mar- 
coni’s experiments are constantly leading toward a 
reduction rather than an increase of power.. The 
writer of the article certainly overestimates the quan- 
tity of current generated in the receiving antenna, for, 
even within the three-mile limit, the quantity is im- 
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measurabiy small Even at the sending station the 
current must be reduced to an infinitely small fraction 
of an ampere in order to obtain the best results. In 
fact, we have held a piece of paper in a spark which 
was capable of affecting a coherer 50 miles distant. 
The paper was punctured, but not ignited, because, 
though the heat was very intense, the quantity gener. 
What dangers of 
fire could ever arise from such cold sparks as these, 


ated in the spark was very small. 


to say nothing of the minute sparks set up in sur- 
rounding air gaps, which represent so small a fraction 
of the energy in the transmitting spark? As for the 
dangers of grounding a circuit by means of open-space 
lightning arresters, we can safely say that no spark 
of sufficient length to accomplish such a result can 
be generated within a short distance of the most power- 
ful transmitter in use, even with the circuits perfectly 
in tune with the sending antenna. 
a ee — 

WASTE OF CITY WATER SUPPLY. 
The Commissioner of the Department of Water Sup- 


ply. Gas, and Electricity, has given out some figures 
of the results obtained in his investigation of the ques- 
tion of the waste of water in this city. By dividing 
the city into districts, and by means of meters, sup- 
plemented by investigation, it has been possible to 
determine the amount of water served to each district 
daily, and also to determine what use is made of it. 
One method of calculating the waste is to examine the 
flow of water in the sewers during the early morning, 
when the consumption is lowest. A number of men 
are then sent through the buildings in the particular 
district under considergtion, to measure the amount 
of water that is running to waste from leaky faucets, 
and similar fixtures. These measurements, however, 
do not include water that is running to waste from 
overflowing tanks, nor does it take account of waste 
that occurs when the water is allowed to run on cold 
nights to prevent freezing; nor does it include under 
ground leaks and leaks in the mains. As a result of 
this investigation, the conclusion is reached from the 
work already accomplished that 32,000,000 gallons, or 12 
per cent of the Croton water, is running to waste every 
day from leaky fixtures, this percentage representing 
merely the waste in buildings from defective plumb- 
ing, which is a constant waste, and continues steadily 
throughout the dry weather, when the supply is scanty. 
It is estimated that this amount of water, if it were 
metered, would bring to the city $1,500,000 a year, and 
evidently it would be well worth while to recover the 
value of this water for its own sake, to say nothing 
of its value considered as forming a part of an al- 
ready inadequate supply for the city, and the possi- 
bility that unless the source of supply be multiplied, 
we may have to face a water famine before many 
Commissioner Monroe is of the 
effective remedy for water 


years have gone by 
opinion that the most 
waste is the extension of the meter system. His bill 
before the Legislature provides that all buildings shall 
be metered where steam is used for power purposes, 
and also all buildings that are over five stories in 
height As the city will pay for the meters, the in- 
stallation will not be hard upon the consumers, while 
the expense to the city will be light compared to the 
saving due to the prevention of water waste. Every- 
one who has the interests of the city at heart, and is 
disposed to look at this subeject from a broad-minded 
standpoint, will agree that it is of vital importance to 
the city of New York that water waste should be pre- 
vented, and everything possible done, whether by 
metering or some other method. to conserve its al- 
ready inadequate supply. 


———“—_eo-+o>- a> _____—_—_—_, 
ANNUAL REPORT OF THE UNITED STATES STEEL 
TRUST. 


What is probably the most complete and circum- 
stantial report ever issued by any great American cor- 
poration is the annual report of the United States 
Steel Trust, which has just been made public. The 
magnitude of the operations of this concern is shown 
by the following figures, which are taken from the 
report. The value of the properties owned and oper- 
ated by the several companies that make up the trust 
is $1,325,000,000. Other assets, among which are in- 
cluded cash to the extent of $50,009,000, bring up the 
total assets to the sum of $1,547,000,000. It may be 
mentioned that the single item of $50,000,000 cash is 
equal to the amount voted by Congress at the out- 
break of the Spanish war. The liabilities consist of 
$508,000,000 of common, and $510,000,000 of preferred 
capital stock. To this is to be added $361,000,000 of 
bonded and debenture debt, $50,000,000 of current lia- 
bilities, $25,000,000 sinking and reserve funds, and 
$78,000,000 undivided surplus of the United States 
Steel Corporation and subsidiary companies, which, 
with other items, brings up the total liabilities to 
$1,547,000,000. 

The volume of business done by all the companies 
during the year, including sales between the compan- 
ies end the gross receipts of transportation and misce- 
laneous properties, reached the total sum of $561,000, 
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000 The manufacturing and operating expenses 
amounted to $411,000,000, leaving a balance of $149,- 
000,000. Other charges, etc., 
brought the net earnings for the year to $133,000,000. 

During the past year this corporation mined 16,000, 


expenses, interest 


000 tons of ore and 709,000 tons of coal, besides man- 
ufacturing 9,522,000 tons of coke. The iron produced 
by the blast furnaces aggregated 7,976,000 tons. The 
production of Bessemer ingots was 6,759,000 tons, and 
of open hearth ingots 2,985,000 tons. Under the head 
of rolled and other finished products for sale, we find 
that the corporation turned out 1,921,000 tons of steel 
rails, 1,255,000 tons of merchant steel, shapes, etc., 
and 1,123,000 tons of wire and products of wire. Other 
manufactures, such as blooms, plates, tubes, sheets 
etc., brought up the total output of finished products 
to 8,197,000 tons for the year. The present activity 
of the corporation is shown by the fact that the un- 
filled orders on the books at the close of 1902 amounted 
to 5,347,000 tons of manufactured products. 

The average number of employes of the corporation 
during the entire year was 168,127, to whom the aggre- 
gate amount paid during the year in wages was $120,- 
§28,343 Of this total number of employes, 125,326 
are employed in the various manufacturing properties. 
Finally, it is of interest to know that the total num- 
ber of stockholders in the year 1902 was 58,629, which 
does not include the subscribers for preferred stock, 
nor 27,379 employes who availed themselves of an 
offer made them during last December. 

~ i ee —_—— 
THE ACCESSION OF GERMANY TO THE INTER- 
NATIONAL CONVENTION. 

The German Ambassador at Bern has notified the 
Swiss Federal Council that the German Empire will 
join the International Convention’ for the Protection 
of Industrial Property of March 20, 1883, as modified 
by the Act of the Conference at Brussels of December 
14, 1900. The accession of the German Empire to 
the International Convention is to take effect on May 
1, 1903 

The citizens of the United States and of the other 
signatories to the International Convention will there- 
fore shortly be able to take advantage in Germany of 
the provisions of the treaty, the most important of 
which is that section which enables an inventor to 
file his German patent application during the year 
following the filing of his patent application in the 
United States, and to secure the United States date 
of filing as his date of priority in Germany, irrespect 
ive of the issue of the United States patent. As 
under the present law it is necessary to file a Ger- 
man patent application before the invention is dis 
closed in public print in any country, the amended 
provisions of the patent law will be availed of by 
many United States inventors, who, under the old 
practice, were debarred from protecting their inven- 
tions in Germany, because of the publication of their 
inventions, either on the issue of the United States 
patent or in connection with the introduction of the 
inventions 

> +9-+ <> -—________—_- 
THE REINTERMENT OF JAMES SMITHSON IN AMERICA, 

Not so long ago the Italian government decided to 
remove all the bodies in the little cemetery of Genoa. 
That decision would not, in itself, very greatly affect 
the United States, were it not for the fact that in the 
cemetery in question ihe remains of James Smithson 
were interred in 1829. When the Smithsonian Institution 
was notified of the contemplated abolition of the 
cemetery, its Board of Regents decided to have the 
body removed to another cemetery in Genoa. Dr. 
Alexander Graham Bell asked the board to reconsider 
its action, and announced that he was ready to defray 
the expense of bringing the remains to this country. 
The proposition was favorably received. 

It would be most fitting that the body of Smithson 
should find a last resting place in the country which 
he so greatly benefited Foreigner though he was, 
Smithson gave his entire fortune of over $500,000 “to 
the United States of America, to found at Washington, 
under the name of the Smithsonian Institution, an 
establishment for the increase and diffusion of knowl- 
edge among men.” The gift is all the more remark- 
able, coming, as it did, from a man who had never 
seen this country and who was utterly unknown to us 
It is pleasing to note that the faith which he had in 
the young republic has been justified in the benefits 
Which the Institution that bears his name has con- 
ferred upon Americans. Perhaps more than any other 
public institution of the country, the Smithsonian In- 
#titution has stimulated scientific research among 
Americans 


A REGULAR TRANSATLANTIC MARCONI SERVICE. 


At the time of his last visit to New York, Marconi 
informed a representative of the Screntiric AMERICAN 
that in the course of a few months a regular trans- 
atlantic wireless telegraphic service would be estab- 
lished. The promise then made has now been ful- 
ssue of March 30, the London Times 


filled. In 
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headed its foreign news with two New York dispatches 
of about two hundred words each, which were received 
“by Marconigraph.” A leader in the Times states that 
the message marked the establishment for the first 
time of the regular transmission of news by the Mar- 
coni system on a contract basis. After pointing out 
that messages can be sent from the United States to 
England at a cost but little in excess of the cable 
rate from England to France, the Times comments 
upon the slowness of Englishmen to appreciate at its 
true worth the meaning of Marconi’s work. It says: 

“They may rely upon it that considerable interests 
are going to be seriously affected by the new develop- 
ments, and they would do well to cultivate whatever 
scientific and economic imagination they may possess. 

“In the same way those who are responsible for 
national interests ought to very carefully watch and 
anticipate the bearing upon various strategical prob- 
lems of, the agency that more than ever before anni- 
hilates space and time.” 

The Times, it is said, will have for the present a 
monopoly of this system of carrying news, as the num- 
ber of words that can be sent is rather limited. 


> 


NEW AMERICAN AUTOMOBILE SPEED RECORDS. 

That the Ormond-Daytona beach is an ideal racing 
course, as one would expect from a glance at the 
illustrations of it in our recent Automobile and Yacht- 
ing number, was proved by the breaking of several 
American speed records in the trials held there the 
last of March. A new kilometer record of 32 4-5 sec- 
onds was made by Winton in his “Bullet” racer. 
This was 2 seconds better than the time made by 
Fred Walsh on Fournier's Mors racer at the Staten 
Island speed trials last May. Winton also came with- 
in 2-5 of a second of equaling Fournier’s mile on the 
Coney Isiand boulevard, by making this distance in 
52 1-5 seconds. This is the fastest mile ever run by 
an American machine driven by an American. The 
present world's record figures for the mile and kilo- 
meter are 46 and 28 seconds respectively. Mr. Win- 
ton also reduced his 10-mile track record of 10 min- 
utes, 50 seconds to 10:26 1-5. This included mak- 
ing a turn at the end of the 5-mile stretch. Accord- 
ing to the stop watch of the gentleman who rode 
with him, Winton made the first 5 miles in 4:46 1-5, 

The former American mile and kilometer records 
for cars under 1,000 pounds, made by L. C, Thompson 
on a Renault machine, were badly beaten by H. T. 
Thomas on a special 825-pound Oldsmobile racer. These 
records of 1:35% and 59 seconds were reduced to 
1.061-5 and 42 seconds respectively. The motor bi- 
cycle records of C. H. Metz on an Orient of 1:10 2-5 
and 433-5 seconds for the mile and kilometer were 
beaten by Oscar Hedstrom on an Indian motor bicycle, 
the new times being 1:03 1-5 and 39 seconds. 

_ > ere — 
RUBBER VINE IN HONDURAS. 

Recently Sefior Don Floriano Davadi, governor 
of the Department of Conyagua, Honduras, intormed 
the American consul at Tegucigalpa that some time 
previous he discovered in the Pijo Mountains a vine 
growing in an uncultivated state, varying in diameter 
from 4 inches to 2 feet, which on cutting produces a 
sap the nature of which is rubber. These vines 
grow to 100 feet in length, and they are said to be- 
long to the African family of rubber vines. In Hon- 
duras, no one seems to know the name of the vine 
or the botanical family to which it belongs. The 
discoverer regards it as superior in quality to the 
Para rubber of commerce, and asserts that his con- 
victions are borne out by the analyses made by Ameri- 
can and European chemists. 

The vine thrives at great altitudes as well as in 
the lower valley levels. Such luxuriance of growth 
has this plant attained that it is quite capable of 
being cut in commercial quantities. It may be quickly 
propagated in the rich soil of the Department by 
means of seedlings, and the growth being so much 
faster than that of rubber trees, Sefior Davadi thinks 
the quantity of gum obtained would be large. The 
trees require six years’ attention before sapping can 
begin. 

It has been proposed to form a company for the 
exploitation of rubber in the Yoro district, but though 
the names of several prominent men have been con- 
nected with the enterprise, nothing has, as yet, been 
done to begin operations. 








—— > +0 or 
REPORT OF THE BERLIN-ZOSSEN TRIALS. 

Chief Engineer Reichel has at last published his 
report giving the results of experiments made with 
high-speed electrical trains on the military road be- 
tween Berlin and Zossen. At a speed of 100 miles an 
hour the electromotive force was 15,000 volts, Mechan- 
ical power equal to 2,500 horse power was used in 
starting the trains, which, when at full speed, required 
only 700 horse power. Mr. Reichel, in his report, gives 
it as his opinion that a speed of 125 miles can be at- 
tained, provided the required amount of electric energy 
can be supplied, as when at full speed from 1,400 to 
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1,500 horse power is required. For freight transporta- 
tion also, electric power gave good results. A train of 
200 tons gross weight was easily moved, even over 
grades of 1.2 per cent, at a speed of 32% miles an 
hour. Through the possibili:y of supplying the motor 
car directly with a current of 10,000 and more volts, 
the weight of the motor cars and that of the transform. 
ers could be reduced from 92 to 78 tons. 


=o 
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SCIENCE NOTES. 

Prof. Spring (Chem. Zeit.) has examined the com- 
monly accepted theory advanced by Hagenbach, that 
the blue color of the sky is due to the refraction of 
light caused by solid or liquid particles floating in 
the air. In laboratory experiments the author never 
succeeded in obtaining the blue color, the reflected 
rays of light always showing either red, yellow or 
violet. Purification in no case removed the blue tint 
from the air. After exhausting all physical means 
in an attempt to reproduce the blue color, the author 
concluded that the blue of the sky depends upon chem- 
ical conditions. The color deepens instead of {fades 
as the observer rises above the earth. These conclu- 
sions are supported by the fact that liquid air is also 
blue. 


M. J. Thoulet has investigated the constitution of 
the ocean bed, and finds that the more deeply it is 
penetrated, the less the proportion of siime and the less 
calcareous matter. On the other hand, the proportion 
of sand grains and pure clays increases with the depth. 
No regularity obtains in the distribution of the non- 
calcareous mineral grains. This normal distribution 
appears to be more pronounced the deeper the ocean 
bed itself lies below the water surface, but, in any 
case, the variations due to ocean depth are small. Even 
in the deepest water the constitution of the bed shows 
traces of the conditions prevailing near the surface of 
the ocean above the bed. The latter remark is of im- 
portance, as the author points out, when we consider 
that a complete analysis—chemical, mechanical, and 
mineralogical—applied to ancient geological strata is 
competent to shed a flood of light upon the ancient 
conditions that prevailed at the surfaces of oceans 
that have long since disappeared, leaving no trace 
other than their effect on the ancient ocean beds, 





C,. Delezenne finds that the venom, both fresh and 
dried, of the cobra, the adder, and the puff adder, all 
contain a peculiar ferment, a kinase, which, although 
itself without proteolytical action on albumin, is able 
to impart to pancreatic juice a very powerful diges- 
tive action on that substance. This ferment is en- 
tirely destroyed by heating the venom to 100 deg. C, 
for fifteen minutes. The poison of the puff adder is 
the most active in this respect, 0.5 to 1 mgm. of the 
venom being sufficient to enable 1 c.c. of pancreatic 
juice to digest 50 cgm. of albumin in ten or twelve 
hours. Cobra poison was found to be slightly lesa 
active in this respect, while that of the viper had a 
marked lower proteolytic action, five or ten times 
more being requisite to produce the same effect, The 
kinase appears to resemble in its properties the fer- 
ments secreted by certain micro-organisms, and to 
possess the same action as the enterokinase of the 
intestinal juice, The part played by this substance In 
serpent venom is being investigated. 


Metallic construction appears to have had a very 
low power of resistance during the volcanic eruption 
at St. Pierre. Not only was it incapable of with- 
standing the weight of the burning matter, says the 
American Architect, but some chemical action is 
likely to have taken place which transformed the 
particles. M. Amedée Knight, a senator of Martin- 
ique, was on the island at the time of the disaster, 
and he has been able to furnish details about the de- 
struction which were not observed by others. He 
describes the effects shortly as corresponding with 
those which might be expected if some colossal Nas- 
myth’s hammer had been employed in operation on 
the town. Most things have been reduced to a fine 
powder. One of the cases mentioned is the market 
of St. Pierre. After the cyclone of 1891 the authori- 
ties decided to reconstruct it in the most solid man- 
ner. Cast-iron was adopted. It is now impossible to 
find the slightest trace of a construction which had an 
area of 2,000 meters square. 

——_>- 0-2 -- 

A new and interesting departure in the shape of 
ships’ hulls has been designed by Constructor Kret- 
schmer, of the German Naval Department. He has been 
led to make this innovation in the desire to increase 
the efficiency of a vessel, without at the same time an 
abnormal augmentation of the coal consumption. Prof. 
Kretschmer, instead of designing the hull somewhat 
after the form of a fish, has taken as his model an 
aquatic bird, which, like the ship, makes its way along 
the surface of the water. In his design the ship’s hull 
has the shape of a tetrahedron or double wedge.: By 
this means it is anticipated that the efficiency of ves- 
sels will be increased by fifty per cent. Another great 
advantage is that such vessels will have no wash, 
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THE PEDRAIL.-A NEW TYPE OF ROAB LOCOMOTIVE. 


BY HERRERT ryre LONDON 
The ideal conditions for a rolling wheel are a hard 
smooth wheel rolling on a hard, smooth track, and in 


ingenuity in devising 


they 


ventors have employed their 


vehicle which would lay down rails as went 


along, thus providing a movable track No system of 


putting down temporary rails by the machine itself 
and picking them up again has ever been a practical 
success; but quite recently there has been invented 
a machine which does the reverse of this. In the 


“Pedraill ystem—the invention of Mr Bramah 


Joseph Diplock—wheels are placed upon the ground 
and fixed rails, attached to the arriage, glide ove1 
them 

This new type of wheel has been applied to a trac 
tion engine with excellent resuits 

The accompanying diagram reveals the principle of 
the “pedrail 4 disk is keyed to the driving axle, 
on which disk ixteen sliding spokes are mounted 
The extremity of each spoke carries a foot pivoted by 
a ball-and-socket joint in order that it may have a 
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A PEDRAIL TRACTION ENGINE SURMOUNTING AN 
OBSTACLE 





limited free movement to suit the surface of the road 


On one side of each spoke, and projecting beyond the 


disk, is a small wheel or roller Each spoke is pro 


vided 
which 
springs radiate from the center and are not 


side of the disk, by 
The 


shown in 


with a spring on the other 


spring the spoke can be drawn inward 


the diagram. On the axle box a rail is mounted, which 
is pivoted to a flat plate or guide, forming part of 
the axle box rhe pivot of the rail has free vertical 
movement in a slot formed in the plate. The engine 


is supported by the rail through the medium of two 


springs abutting against the top lever pivoted to the 
top of the axle box I'wo inner guides are provided 
to lead the wheel or roller under the rail. All the 


levers and springs on the axle box lie flat against the 
disk, from which it follows that the rollers projecting 


from the disk are arranged around the guide and the 


rail. The disk and the pieces attached to it (spokes, 
rollers, and plate) revolve. The axle box wit! ts 
attached parts (dependent lever, guides, rail, and 
springs) does not revolve Hence a roller, starting 





climb stiff viaducts, and can 
stacles in its path. In 
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from the top of the disk, strikes the guide and gradu- 
ally forces the sliding spoke outward, thereby enabling 
the foot to turn on its ankle joint by its own weight 
as it comes down and to drop with its full surface on 
the road. The rail in 
the manner illustrated 

railway 


roller then passes under the 


a rail is laid down, and 
Pedrail, 
rubber) are 


The principle 


In an ordinary 
wheels or 


laid 


over it In the 
with 


wheels are run 


(mounted on feet shod 


rail is 


rollers 


and the run over them 


railway is 


down, 
is the inverted. It is, in 
brief, a 
with a 

After 
Shaw 
which 


same, only the 
combination of an 


walking or trotting 


inverted endless railway 
machine 
Pedrail Hele 


means 


Prof 


secured a 


witnessing trials of the 
that Mr 


makes it 


said Diplock had 


possible to draw a load not merely 


roads, but agricultural land, fields, and 


plains, and 
not only has he, in my belief 


over over 


even to climb mountains; “in a word, 


a tractive agency which 


makes his vehicle able, to traverse the worst possible 


roads without the slightest difficulty, or to 


roads in weather without 


ordinary 


any 
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§-inch planks, and passed over large stones without 
crushing them and thus distorting the road surface. 


The life of an ordinary traction engine is commer- 
cially about four or five years, whereas some Englisn 


been in use for thirty or 
that 
has devised, the life of 
itself 


This, of 


railway locomotives have 


forty years. Mr. Diplock believes with such an 


arrangement of springs as he 


a road engine would assimilate more nearly 


to that of the 
very 


railway locomotive course 


would be a important gain as regards working 
expenses 


The 
with the 


whole of the working parts of the 


projecting steel 


dirt 


exception of the square 


spokes and the rollers, are dust and proof, and 


from one central supply 


The 


reciprocating 


are lubricated automaticaily 


chamber, which holds a surplus supply of oil 


square spokes work in and out upon 


ball 
able dust-proof plates round them 


bearings, and have a specia! provision in renew- 


— +o a — 


Plant for International Use, 





pass over A Marconi 
doing the A Marconi station is to be located at the pier of 
Position of the parts in overcoming obstac ies, Position of the parte on a level road, 
THE PRINCIPLE OF THE PEDRAIL’S OPERATION, 
7 
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slightest injury to them, but he has solved the prob- 


lem of a self-propelled vehicle and traction engine 


independent of roads at all 


Pedrail 


which is absolutely 
Chief 


tion of the wear and tear of the 


is the reduc- 
Heavy 


among the merits of the 
road surface 
damage to 
tends to beat 


ordinary wheels do endless 
Pedrail, in that it 


increasing the 


vehicles with 


the highway, but the 
depres- 


down the projections without 


sions in the road surface, actually tends to improve 
the road. The fitting of rubber tires on heavy vehi- 
cles is a costly process. The rubber soles for the Ped- 
rail are not made of pure rubber, the buffer action 


necessitating an admixture of other material to 


harden it rhe cost of soling an entire Pedrail would 





not exceed $2! 
Pedrail gives the maximum of 
road adhesion and the minimum of road resistance 

A vehicle fitted with pedrails can travel over the 
where no roads exist, can 
surmount with 


Pedrail walked ove 


Furthermore, the 


worst roads, can be used 


ease ob 


trials the 


the American Line at the foot of Fulton Street, North 
River, New 
the harbor during fog may communicate with the city 
will not be re 


York city, so that vessels held outside of 


at once. The use of the new station 
stricted to the vessels of the International Marine 
Company Any steamer equipped with the Marconi 


apparatus will have equal privileges. The station will 


be for the use of the general public. 
_ —> + + a — 


The mammoth Brady union stockyard at Atlanta, Ga., 
which is said to be as large as anything of its kind in 
the country and the only one in the South, has just been 
finished at a cost of $500,000. It covers thirty acres and 
has accommodations for five thousand head of cattle 
The auction mart is said to be 
the largest in the world. being 60 by 400 feet. A pre 
tentious hotel has been erected on the grounds, which is 
It is hence possible for 


and two hundred men 


encircled by a half mile track 
prospective buyers to sit on the porch and watch the 


movements of animals in which they may be interested. 


Pedrail,, 
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THE LODGE-MUIRHEAD SYSTEM OF WIRELESS 
TELEGRAPHY. 
BY H. ¢ FYFE, LONDON, 
Through the courtesy of Sir Oliver Lodge and Dr. 
Alexander Muirhead I was enabled the other day to 
inspect the working of the Elmer’s End to Downe wire- 
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less telegraph installation in Kent. For some years 
past experiments have been carried out quietly in a 
shed at Elmer’s End, adjoining the works of Messrs. 
Muirhead & Co., and also in another shed situated at 
Downe, some eight miles away. 

Between these two stations signals have been ex- 
changed for a considerable period, but it was only 
quite recently that the inventors were suffictently 
satisfied with their system to bring it before the 
notice of the cable companies. After a searching 
series of trials, the experts of the Eastern Extension 
Australasia and China Telegraph Company reported 
favorably on the new method, and as a result Lodge- 
Muirhead wireless telegraph installations have been 
sent out on the two new cable ships “Restorer” and 
“Patrol,” belonging to the above-mentioned company, 
which have recently been dispatched to lay the new 
cable ordered by the Dutch government for use be- 
tween Balikpapae, in Borneo, and Metado in the 
Celebes 

This, it may be noted, is the first commercial ap- 
plication of the new system which we propose now to 
describe 

The Lodge-Muirhead receiver consists of a small 
fine-edged steel disk which is kept rotating by clock- 
work on a globule of mercury, from which it is 
separated by a thin film of oil. The construction of 
the receiver may be better understood by reference to 
the detail views, in which the disk is designated by 
the letter a. The mercury, b, is contained in a cup, d. 
Electrical connection is made therewith through bind- 
ing screw, h,andthe platinum wire,c. A copper brush 
which bears on the shaft, j/, communicates current to 
the disk, a. A small cushion of felt, k, held in a 
spring support, f. serves to keep the edge of the disk 

















Sir Oliver Lodge. 





clean. 


the 


passing of the current in the local circuit 


The disk is coupled to a clock mechanism by 
the ebonite clutch, g. The film of oll which covers 
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mercury acts as an insulator and prevents the 
The ef- 
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Dr. Muirhead Adjusting the Delicate Coherer,. 








The Receiving Set and Spark Gap, 























The Automatic Transmitter with Perforator. 














Complete Station, Comprising Transmitting and Receiving Scts, 
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feet of the oacillations sent out from the transmitting 
station is to break down the film of oil which covers 
the mercury and to establish contact between the 
disk and the mercury, thus completing the circuit of 
the receiving instrument No tapper is required, as 
the coherer automatically decoheres, and no relay is 
needed, as the current is quite strong enough to work 
the Muirhead siphon recorder; the clockwork draws 
the slip on which the signals are pivoted, as well as 
driving the disk 

The plan of the receiving station can be seen in 
one of our diagrams The vertical wire used at 
the Elmer's End station is 80 feet high, and on it is 
hung a light wire cage or capacity; an increase in 
the size of the capacity is necessary when larger 
distances require to be bridged for wireless communica 
tion. The cage is made up ef four copper wires 
strung on to wooden loops with a copper ball above 
One end of the wire is led through a capacity and in- 
ductance, and is connected up to the shed itself in 
stead of being earthed. The other is led through the 
secondary coil of the transformer to the coherer. 
passing through the coherer is led 
through an Muirhead 
recorder. The remaining apparatus at the 


The current 
adjustable capacity to the 
siphon 
receiving station comprises a local battery and 
a potentiometer to regulate the potential of the co 
herer. The employment of a transformer in the re 
ceiving circuit was one of Sir Oliver Lodge's earliest 
improvements and one which is made use of by Mar- 
coni in all his long distance work 

The apparatus employed in the transmitting set 
consists of a local battery of 10 volts, a sending key 
and an interrupter for the local circuit. The sending 
battery may have a voltage of from 14 to 20 


feature is the use of a “buzzer,” viz., a couple of tele 


A novel 


graphic sounders acting reciprocally, which operate 
a mercury make and break for the 10-inch spark coil 
To one of the sounders is attached an aluminium 
needie dipping into the mercury. This forms a uni 
form and easily adjutable interrupter for the in- 
duction coil, allows the operator to have perfect con- 
trol of the sparking frequency, and also does away 
with the possibility of his receiving shocks, which 
are liable to occur when the primary of the induc- 
tion coil is directly broken by the key. After passing 
through the coil the current is led to two small brass 
rods between the ends of which sparking takes place. 


Sir Oliver Lodge, F.R.8., the principal of 


Birmingham University, has been experimenting 
with Hertzian waves for a great many years 
past. On February 24, 1899, he delivered a _ lec- 


ture on coherers at the Royal Institution. A coherer 
was defined as an instrument which responds to elec- 
tric waves somewhat in the same manner as a micro- 
Many different 
forms of coherer were shown, but no mention was 
made of the steel disk rotating on mercury, as this 
had not been discovered at the time. On June 1, 
1894, Dr. Lodge delivered a lecture at the Royal In- 
stitution on “The Work of Hertz,” and showed for 
the first time in England that electric Hertzian waves 
could be detected by means of suitable . receivers 


phone responds to sound waves. 


through walls and closed doors, when set up by a 
transmitting or exciting apparatus some hundreds of 
yards away In 1897 Mr. Marconi arrived in Eng- 
land with his system, and though Sir Oliver Lodge 
has kept his results secret until now, he has been 
working on the subject ever since his lecture in 184 
His first trials were over distances of 40 yards, and 
now the Lodge-Muirhead system has been operated 
perfectly at distances of 60 miles. The system was 
temporarily installed between Holyhead, in the Isle 
of Anglesea, and Howth, in Ireland 

“God save the King” was the message that passed 
hundreds of times between the transmitting and re- 
ceiving stations 

It may be noted that the Cunard liners using the 
Marconi apparatus often intercepted the signals. The 
inventors are now working on the question of tuning 
or syntonization, and they have succeeded in tuning 
the oscillations passing between two stations so that 
only the properly tuned receiver shall respond to its 
own special transmitter 

They are of opinion that their devices, which I am 
not at present at liberty to make public, will neutra 
lize the interference from any station not less than 
10 miles distant, and will also prevent their signals 
from being read by any other station the same dist- 
ance away. 

The 8-mile Elmer's Bnd to Downe circuit is a very 
dificult one, owing to the intervening hills, and it 
would correspond to a sea circuit of quite 60 miles 

During a voyage of the Liverpool steamship “Veda 
more” across the Atlantic, signals were exchanged 
between the ships and the shore over considerable 
distances, and the system was also tried with success 
between Washington and Baltimore, a distance of 45 
miles. The actual distance which can be covered is 
of course mainly a question of electric power 

The fact that the cable companies, which have 
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never one of them adopted the Marconi system, have 
approved the Lodge-Muirhead system and are instal 
ling it on their cable ships is a splendid testimonial 
for the new method 

The telegraphic experts have not been satisfied with 
the filing-tube coherer used by Mr. Marconi At 
every Marconi station it is customary to have on 
hand some thirty or forty of these tubes, as they 
have a mysterious habit of getting out of order, and 
it is impossible often to get them to receive signals 
at all Possibly the continuous tapping has some- 
thing to do with the lack of reliability of the filing- 
tube coherer; we have seen that in the Lodge-Muir- 
head receiver no tapping action is necessary 

Sir Oliver Lodge and Dr. Muirhead believe that 
they have got a system which will work regularly 
and without a hitch in all weathers; the coherer em 
ployed is regular and simple in action and quite easy 
to adjust, for it can be taken to pieces in a few sec- 
onds and any defects can be easily removed 

It may be mentioned that the disk coherer prefers 
long and slow oscillations to the sharp discharges 
which other coherers require, and the former are 
more convenient to work, especially in long-distance 
transmission It is so sensitive that a long stroke 
or dash of the Morse code reveals the actual rate of 
sparking by the slight quivering of the line. The 
record on the tape is strong and clear and quite equal 
to the best submarine cable working 

Among other new features in the Lodge-Muirhead 
system, mention should be made of an automatic de- 
vice for short-circuiting the coherer when the verti- 
cal wire is switched on to the transmitter, which 
obviates the necessity of burying it in a sealed metal 
case. Another new feature is the application of an 
ordinary automatic signaling machine to the sender. 
so that the message can be delivered perfectly spaced 
from a perforated tape, as in the British post-office 
machines. 
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THE NEW AMERICAN-BUILT LINER “MINNESOTA.” 

The first to take the water of the two mammoth 
freight and passenger steamships that have been build- 
ing for several years at the New London yards, is the 
“Minnesota,” of which we present a very striking 
Measured on 





picture on the front page of this issue 
the basis of maximum displacement at extreme load 
draft, she is the third largest steamship in the world, 
being exceeded only by the “Celtic” and “Cedric” of 
the White Star Line. This vessel, which has just 
been launched, and her sister ship, which is still 
upon the ways, have been built by the Eastern Ship- 
building Company, which was organized for the pur- 
pose of constructing them. It is a curious and cer- 
tainly unprecedented fact that this company took the 
contract for two of the largest vessels in the world 
before it was in the possession of either a plant, or 
even of the ground on which to build them. After 
carefully considering ali available sites, the present 
location, opposite New London, Conn., was chosen. 

The dimensions of the new vessel are Length over 
all, 630 feet; breadth, 73 feet 6 inches; molded depth 
from keel to upper deck, 56 feet. On a draft of 33 
feet the displacement is 33,000 tons, and on a maximum 
draft of 36% feet, to which the vessel can be loaded 
whenever the depth of our harbors will admit of it, 
the displacement will be 37,000 tons. As compared 
with the “Cedric,” the new ship is 70 feet less in 
length and 18 inches less in beam, but the molded 
depth is greater by the height of one deck, the plating 
being carried up, throughout the whole length of the 
ship, to the upper deck, which extends without a break 
from stem to stern. Although the dimensions of the 
“Minnesota” are less than those of the “Cedric,” the 
fact that she approaches within about 1,000 tons of 
that vessel in displacement, is to be attributed to the 
much greater fullness of the New London boat, her 
bow and stern being considerably bluffer 

The space occupied by machinery is the smallest 
practicable, so that space for cargo may be as large 
as possible. In order that cargo may be readily stow- 
ed, the ordinary type of hold pillar has been dispensed 
with, and large box-shaped columns are fitted, support- 
ing heavy girders which run longitudinally under the 
transverse beams which carry the decks 
umns are widely spaced, and in some cases only one 
is fitted In a hold, whereas by the older method ten 
pillars would be required. A longitudinal bulkhead is 
fitted the whole length of the ship; this divides each 
hold into two separate compartments, and therefore 
the hatches are fitted in pairs, one to each hold. Some 
of the hatches are so large that bulky freight, such as 
a locomotive or freight car, or large marine or land 
boilers, can be lowered right down into the hold. Every 
hatch can be loaded or discharged simultaneously if 


These col- 


desired 

The cargo-handling plant on this vessel is very com- 
plete, and designed so as to cut down the number of 
men to a minimum. Two winches and two booms are 
fitted to handle cargo at each hatch. The booms 
34 in number, are built of steel. Two heavy booms are 
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fitted to lift weights of from 30 to 50 tons. The winches 
for cargo handling are 34 in number, all electrically 
operated One hold in the ship is devoted to carrying 
frozen meat, and is completely insulated; its capacity 
being about 2,500 tons. The insulation is so arranged 
that ordinary cargo can be carried on return trip 

The arrangement of coal bunkers is a novel feature 
on this ship, and, like the construction of the center 
longitudinal bulkhead and girders, is a departure 
which, as far as we know, the Eastern Shipbuilding 
Company have been the first to make in an ocean ves- 
sel. The bunkers are located above the boilers; the 
ends of the bunkers are inclined in such a manner that 
the bulk of the coal will gravitate through chutes and 
be deposited on the firing platform. The capacity of the 
permanent bunker is over 4,000 tons, and a reserve 
bunker is fitted contiguous to the boiler room, hay- 
ing a capacity for about 2,000 tons of coal 

The “Minnesota” has 16 Niclausse water-tube boilers, 
having a working pressure of 260 pounds per square 
inch. They will supply steam to two main engines of 
the triple-expansion type, which are arranged side by 
side, working separate shafts. The propeller wheels 
are 20 feet in diameter, and revolve 78 times per min 
ute. The horse power of the engines will be about 
10,000, and they will drive the ship at a speed of about 
14 knots per hour. 

The imposing appearance of the “Minnesota” is well 
shown by our engraving, which is supposed to be taken 
from the deck of a harbor tug, when the ship is enter- 
ing an eastern port In order to emphasize the great 
height of the vessel above the water, she is supposed t 
be running light, and even in this condition there is 
nearly 20 feet of the hull submerged. To realize 
the great size of the ship, we herewith recapitulate the 
various decks, platforms, etc., from the keel to the 
topmost bridge. First there is the outer bottom of 
the ship; 6 feet above that is the inner bottom or 
floor; then within the molded or plated structure of 
the vessel are the orlop, lower, between, main, and 
upper decks. AN of these decks are of steel plating, 
and the whole structure of the ship from the bottom 
to the upper deck is 56 feet in height, the upper deck 
running, as we have said, in an unbroken sweep the 
whole 630 feet length of the vessel. Above the upper 
deck are the promenade deck, the upper promenade 
deck, and the boat deck, this Jast being about 80 feet 
above the keel, while 8 feet above this, or 88 feet above 
the keel, is the captain’s bridge. Now, since the ves- 
sel at her lightest draft draws 17 feet of water, the 
captain’s bridge, when the vessel is running light, 
will be over 70 feet above the water, and the passengers 
on the topmost upper deck will be between 60 and 70 
feet above the water. From this elevated platform, 
they will be able to look down upon the crests of the 
heaviest seas that are ever known in the Pacific, and 
the broad beam and great mass of the vessel will 
cause her movement to be slow and regular, so that 
none but the most sensitive passengers should ever 
be troubled with seasickness. The “Minnesota” and 
her sister ship will be engaged in the Pacific trade, 
running from the home port, Seattle, by way of Hono- 
lulu to Yokohama. The distance from Seattle to Hono 
lulu, the first stopping point, is apout 2,300 miles, and 
from Honolulu to Yokohama 3,500 miles 

——_— 2-0 a 

Several interesting experiments have been carried 
out by the Austrian army to obtain reliable data rela- 
tive to the possibility of disabling a balloon when float- 
ing in the air, by either rifle or gun fire. For the pur- 
pose of the experiments a balloon was anchored at the 
height of about 7,000 feet, and the gunners, kept im 
ignorance of the range, were then commanded to dis- 
able the balloon. The difficulty of hitting the balloon 
when in midair can be realized from the fact that the 
gunners fired twenty-two shots before the approximate 
range was found, and that it was not till the sixty 
fourth round that the balloon was hit, and then only 
slightly. The small tear in the gas bag, however, was 
sufficient to cause the balloon to descend slowly. 

——————_- ~»-+-e-m - 
First Land Wireless Newspaper. 

The only daily newspaper in the world publishing 
“sure-enough” dispatches transmitted by wireless tele- 
graph had its birth on March 25, at Avalon, Santa 
Catalina Island. The event is important in the his- 
tory of journalism and marks the beginning of an 
epoch in the dissemination of news in isolated places. 
The name of the infant journal is The Wireless, appro- 
priately so called on account of the method by which 
it receives the news of the busy world. The unique 
sheet begins its career in the shape of a three-column 
folio, the exact size of the pages being 11 by 8 inches 
In this convenient form is crowded, in addition to the 
local news of Avalon, an epitome of the local and gen 
eral news appearing simultaneously in The Los Angeles 
Times, thus giving the residents of the island and 
visitors to its lovely shores a comprehensive synopsis 
of all the principal news. of the world, hours before 
the arrival of the steamer fram the mainland with the 
Los Angeles morning paper. 
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Correspondence, 





Wanted-—An Ink That Will Not Fade, 


To the Editor of the Scirentiric AMERICAN: 

if some one will invent a permanent typewriter ink 
he will do the business world a great service and prob- 
ably a good business stroke for himself. Aniline ink is 
apt to fade if exposed to light. A lot of typewritten 
matter was stored in a slightly damp vault for six 
months. On removal the paper and gall-ink signatures 
were in best of condition, but all trace of typewriting 
had disappeared. A letter book was wet with water 
(not chemicals) in extinguishing a fire. The signa- 
tures were all that remained of the hundred pages of 
correspondence, STENOGRAPHER. 
Milwaukee, Wis., February 4, 1903. 
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Dust—Is it Dangerous? 


To the Editor of the Scienriric AMERICAN: 

When the maid chases the dust round the room 
with a feather duster, she might as well be throwing 
chips to the wind so far as any good can come from 
it. Our brooms are nearly as bad, for all the fine 
dust—the kind that does harm—goes up into the air 
and escapes the dust-pan, to come down again after 
quiet is restored. Carpet sweepers are a slight im- 
provement, but they de not sweep clean; some carpets 
require the strength of a good man with a broom to 
get the dirt out of them. If this is true, there is a 
great field for the inventor to produce a sweeper that 
will be sanitary; it must swallow all the dust. 

It is quite important to know what dust consists 
of to be able to judge as to how healthy it is, and for 
this purpose many analyses have been made, leaving 
out factory, grain thrashing machine, and country road 
dust. We will take ten liters of air for a basis; in the 
Boston City Hospital the number of living bacteria 
was found to be nearly 450, and of molds 225. Ina 
model New York hospital, where everything is sup- 
posed to be clean, and all the attendants are thor- 
oughly drilled to fully understand what the word 
clean means, 12 living germs settled on the disk, and 
after sweeping 226. In a New York tenement house 
carpeted living room, 75 living bacteria settled on the 
disk in an exposure of five minutes; after sweeping, 
2,700, and mold settled on a plate or disk three and 
three-quarters inches in diameter. 

Using the same basis for outdoor analyses, in ten 
liters of air in Central Park, N. Y., 500 were found; 
in downtown streets, 965, and where the street sweep- 
ers were at work 5,810 living germs were found in the 
small space of three and three-quarters of an inch in 
a five minutes’ exposure. Certainly not very healthy 
air to breathe 

Just how unhealthy and bad such air is will be 
left for the reader to guess at. One-haif a liter of air 
(about 30 cubic inches) is what a man takes in every 
time he breathes, and if of weak lungs, he takes less, 
but always enough of the dust-laden air that may 
contain one or more tubercle bacilli, which may pass 
the many guards nature provides to prevent it, and 
settle in his lungs. Consumption follows. Nearly one- 
fourth of all deaths are from consumption, princi- 
pally distributed by dust Diphtheria, smallpox, yel- 
low fever, Asiatic cholera, typhoid fever, scarlatina, 
measles, pneumonia, erysipelas, blood poisoning, etc., 
are among the diseases often disseminated by invis- 
ible dust particles. 

The expectoration of a consumptive may contain 
millions of germs. Falling on the sidewalk of a city, 
it is soon tracked over a large area and gradually 
mixed with the dust; the same on the street, espe- 
cially on asphalt pavements, where each wheel acts 
as a millstone, grinding everything into the finest 
powder, to be raised by passing vehicles into the air 
and sent into thousands of healthy lungs. 

These conditions are reversed when it rains; the 
disease germs are washed into the sewers, and rarely, 
if ever, get a chance to enter into the air again as 
dust; then why not imitate rain, and sprinkle the 
streets? "There exists even among well-read people 
a notion that sprinkling of the streets is unhealthy. 
A clean street thoroughly sprinkled cannot be un- 
healthy, and a dirty street is certainly less dangerous 
to health in a state of mud than if the mud was con- 
verted into dust, to be carried into our systems, our 
houses, and our clothing 

City streets should be kept scrupulously clean by 
hand labor, preferable to machines, and thoroughly 
Sprinkled from four to ten times a day, according to 
the amount of travel and the condition of the atmos- 
Phere. No street used for general traffic can be kept 
perfectly clean, that is an impossibility; then do the 
next best thing 4 street cleaned once or twice a 
week cannot be very clean A man with suitable 
tools, according to the pavement, should be given as 
much territory as he can cover from five to ten time? 


a day, removing the droppings at once before they 
are ground into dust. A sprinkling wagon should 
keep it damp enough to keep the dust from rising; 
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the wagon should also have a hose attachment, so that 
a man or boy can wash the dust from the sidewalks 
at least three times a day. Asphalt pavements require 
more sprinkling than other pavements, but it is not 
necessary that they be constantly wet, for the rea- 
son that after sprinkling, the dust and dirt form a 
paste that will not again rise in dust, even if the 
pavement looks perfectly dry, until the wheels have 
again pulverized it into powder. Horses do not slip 
on wet pavements when they are clean; the dirt 
makes them slippery. The first few drops of fine rain 
or dew sometimes cause trouble, but the heavier the 
rain or sprinkling (from cart), the better on asphalt. 
If asphalt pavements contain the proper ingredients 
to effectually shed water, no injury can come from 
any amount of rain or sprinkling, in fact the more 
the better; if, however, any water is absorbed, as 
is shown by a spot that does not dry at once when the 
rain stops, such spots soon become holes, especialiy 
in fall, when frost gets at them. 

Municipal corporations should furnish all the water 
free, from a sanitary point of view, to anyone who 
is willing to hold a hose or employ a cart to sprinkle 
walks or streets. Whenever a village grows out of 
barbarity irto civilization, they close their wells, 
build waterworks, and employ sprinkling wagons— 
drink pure water and stop eating dust. 

Country air may contain only 200 particles of dust 
per cubic centimeter, while that of large cities may 
run up to 150,000, and in tenement houses as high as 
1,000,000. These particles consist of sand, soot, cot- 
ton fiber, pollen, fine hair, pulverized excreta of ani- 
mals, parts of seeds, bacteria, molds, etc Most of 
these of course are perfectly harmless, except when 
they are too numerous and irritate the respiratory 
organs or contain the live germs of contagious dis- 
eases. 

Our modes of ventilation, so far as dust is con- 
cerned, are as crude as our way of chasing the dust 
from one place to another with dusters, instead of 
catching it with damp cloths and damp brooms. The 
only pure air is so far above us as to be practically 
out of reach, but some day there will be a trust 
organized to supply dwellings with pure air, as we 
now imagine we enjoy pure water. 

C. D. ZiMMERMAN. 

Buffalo, N. Y. 

- >+e+e —— 
Does Water Extinguish or Feed « Fire? 
To the Editor of the Scirentiric AMERICAN 

It seems to me about time that the practice of using 
water in trying to extinguish fire in buildings should 
cease. Why use an element that assists combustion, 
in trying to destroy combustion? In theory, water 
destroys fire very well, in practice it does not, owing 
of course to the impossibility or reaching the flame, 
thus feeding the same and adding to the danger 
What a magnificent chance for inventors to bring out 
something practical to destroy fire, and also a way to 
apply same, so it could be used by anyone, and not 
require an expert. F. N. Davis 

[The proposition of our esteemed correspondent is 
interesting, and if feasible should lead to valuable 
results. We are not able, however, to assent to some 
of the positions of his letter. We are aware that 
there is a popular impression that water thrown upon 
a fire assists the conflagration under certain condi- 
tions. We, however, are also aware that chemists do 
not consider this to be a fact. Water cannot feed a 
flame unless it is separated into its constituent gases, 
oxygen and hydrogen. Water is the most destructive 
to fire of any liquid which can be commanded in suf- 
ficient quantities for such a use, since it contains all 
the oxygen it can hold. The question, then, resolves 
itself into this: Can water discharged upon a fire be 
separated into gases so as to feed the flame? The 
probabilities are decidedly against this Water is 
every day separated into its constituent gases in all 
our cities in the making of water gas, as it is called, 
so that the problem of accomplishing this is well 
understood. For the beginning of dissociation a tem- 
perature of 2,200 deg. F. is required. The dissocia- 
tion is complete at 4,500 deg. F. It is very safe to say 
that these temperatures are not possible in the open 
air. The blast furnace will give a temperature of 
3,300 deg. F. In a confined space, as in a water gas 
plant, anthracite coal under a blast of air will pass 
the temperature required for dissociation; but with 
nothing to prevent the escape of the steam there is 
no reason to suppose that it can be made hot enough 
to dissociate it, and so there is no reason to believe 
that any open-air conflagration was ever fed by play- 
ing water upon it 

The only substance besides water to be used for 
putting out a fire is carbon dioxide, a gas most effi- 
cient for this purpose. It is the basis of all chemical 
fire extinguishers. The difficulty in its use is to place 
it where alone it can be of service, at the very base of 
the flame. The strong ascending currents of hof air 
divert the stream of carbonic acid gas, and it does 
not easily accomplisn its object.—Ep.) 
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Suggestions Regarding the Metric System, 
To the Editor of the Screnrivic AMERICAN: 

The objection to the metric system of measurement 
for common use, is that its subdivisions are odd and 
do not give the even or binary divisions of quarters, 
eighths, sixteenths, etc. The division of the centi- 
meter into ten equal millimeters is for many pur- 
poses entirely unsuitable, 

It is precisely similar to our subsidiary coins. In 
strict adherence to the decimal system, the next de- 
nomination below the dollar is the dime; but if we 
had no intermediate coins, we should find the decimal 
system of currency very inconvenient for practical 
purposes, The half and quarter dollar coins are very 
necessary; and although they are entirely foreign to 
the decimal system, their use detracts nothing what- 
ever from it. 

The metric system possesses ail the advantages of 
our decimal system of currency; but in order to make 
it available for general use, it should be modified in 
the same way; that is, to divide the centimeter into 
halves, quarters, eighths, etc., same as we now divide 
the inch. The 1-32 centimeter is a little smaller than 
our 1-64 inch. This subdivision of the centimeter 
will correspond with the halves, quarters, ete., of the 
decimeter, and also of the meter. 

For some uses, the millimeter divisions are neces- 
sary, and rules should be made with the binary divl- 
sions of the centimeter on one side or edge, and the 
millimeter on the other. Rules three and six deel- 
meters long would be nearly the same length as our 
one and two foot rules respectively. 

This slight modification would make the metric 
scale as convenient and acceptable as our foot rule, 
while retaining all the advantages of the metric sys- 
tem. Levi Oxser. 

Galveston, Tex., March 19, 1903. 





_——__ ——- — ~~» +@+ 2 — 
The Duodecimal System, 
To the Editor of the Screnrivic AMERICAN: 

Regarding the suggested “duodecimalization” of our 
arithmetic and weights and measures proposed by Mr. 
Reeves, I wish to state that few practical men have 
ever been guilty of proposing to substitute a duo- 
decimal system of weights and measures without a 
similar change in our arithmetic. The inconvenience 
in calculation would be very great, and no compen- 
sating advantages would be felt unless our arithmetic 
were changed To abandon our decimal system of 
arithmetic would be as impracticable as to adopt 
Volapuk. Our decimal arithmetic is like our language, 
a universal inheritance of the race; and the metric 
system is the further extension of the decimal plan 
already applied to our arithmetic and our coinage. 
The metric system is evolutionary; a duodecimal sys- 
tem would be revolutionary. 

James Watt, the inventor of the steam engine, pro- 
posed the decimal division of the pound; Thomas 
Jefferson suggested a decimal system of weights and 
measures; John Quincy Adams favored the decimal 
base. Abbe Gabriel Mouton (in 1670) first proposed a 
universal decimal system. Note that all the propesals 
of the great practical metrologists have been for the 
decimal system. The unanimity of this point resulted 
in the establishment of the metric system, conforming 
to our arithmetic and our coinage. This system in- 
volves neither the introduction of strange numerical 
symbols nor the readjustment of our arithmetic as 
would a duodecimal system. The adoption of a duo- 
decimal system would multiply the ‘nconvenience of 
learning weights and measures, whereas the metric 
system would simplify it, because no special arithme- 
tic is required, and our computations are cut short 
about fifty per cent, and our arithmetics could be re- 
duced to two-thirds their present size by omitting the 
present sets of tables. 

When we have a duodecimai arithmetic, it will be 
time to talk of changing our coinage, and our arith- 
metic, and our weights and measures to that system. 
The present movement for the adoption of a metric 
system would result in a maximum gain with a mini- 
mum of inconvenience. The simplicity of a single 
ratio in all commercial calculations, accounts, meas- 
ures, and numbers is so obvious as to appeal to every 
one who thinks. Lord Kelvin states that instead of 
involving confusion during the transition, the reverse 
happened in his own establishment; that the adoption 
of the decimal system was a convenience from the 
very first 

Our country has been very slow in accepting the 
metric system, largely through ignorance of the metric 
system, but partly because of the inconvenience of 
making the change. Surely it would be folly to expect 
that we would accept a reform which is a hundred- 
fold more sweeping, and the results of which are doubt- 
ful. Why not accept first a reform the practical value 
of which has been tested in all civilized countries, and 
proven beyond doubt by the forty nations who have 
already adopted the metric system? 


January 21, 1903. N. Y. Huspagp, 
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THE MOST POWERFUL EXPRESS PASSENGER 
LOCOMOTIVE. 


Scientific American 


A NEW ELECTRICAL FIRE ENGINE. 
BY A. FREDERICK COLLINS, 

In view of the fact that electricity has invaded the 
domain of every art, science, and industry, it seems 
little strange that the electric fire has 
recently invented. At Rouen, 
long since, some public tests of this type of engine 
were made, and it proved so eminently 
factory that this continental municipality at 
adopted it. 

This new system of fire extinguishers offers among 


engine 
France, 


not a 


but been not 
satis- 


once 


‘Aprit 18, 1903. 


to a distance of 1,320 feet from the point at which 
electrical is made. 

The total weight of the complete apparatus is 2,288 
pounds, including that of the two firemen seated on the 


engine, against 9,760 pounds of a standard La France 


connection 


steam fire engine, such as is called for by the specifi- 
cations of the Borough of Manhattan (New York city); 


of course an allowance must be made for the differ- 
ence in horse power between the Rouen electric fire 
engine and the Manhattan steam engine, since the 
former is only eight horse power and the latter is 


twenty-two horse pow- 





The Scientivic American has duly illustrated and 
described, from time to time, the most powerful pas 
senger locomotive as each engine, which was qualified 
to bear this title, has made its appearance At pres 
ent the largest and most powerful express engine in 
existence is the one shown in the accompanying illus 
tration, which has just been built by the Baldwin Loco- 
motive Works for the Chicago & Alton Railway. This 
and a sister engine have been built especially for the 
heavy passenger ex 
cursion trains which 
will be run in connec 
tion with the St. Louis 


exposition 


With a view to de 











er, but the ratio of in- 
per 
very 
electric 


crease in weight 
power is 


the 


horse 
small in 
fire engine 








termining the best The dimensions of 
type of engine for this the one under consid- 
particular service, the eration are as follows: 
Chicago & Alton length, 3 feet, 3% 
Railway borrowed and inches; width, 1 foot 
tested some of the 8 inches; height, 1 
most powerful passen foot, 3 inches. Com- 
ger engines in the pared with these fig- 
United States. They ures, the dimensions 
found that big as of a steam fire engine 
some of these were, seem abnormally large, 
they were still not viz.: the boiler is 64 
equal to the heavy ex inches in height, and 
actions of the propos 30 inches in diameter. 
ed service, and accord- With water under 


ingly a design or an 

engine heavier and Cylinders, 22 x 28-inch; driving wheels, 80-inch; beating surface, 4,078 square feet ; weight, 219,300 pounds. a 
more powerful than 

any of its kind in existence was drawn up. Hence, others the following advantages: (a) in three or 

it will be seen that the raison d'etre of these en four minutes after reaching a fire it is ready to oper- 

ormous engines, so far from being any foolish «de ate; (b) it is extremely light and therefore good time 


sire to build the biggest engines in the world, is to be 


found in the extraordinary exigencies of the traffi 
which the road will have to handle when the Exposi 
tion 

The 
made up of twelve passenger cars, and weighing about 


opens 


duty of these engines will be to haul trains 


600 tons exclusive of passengers and baggage. Such 
a train will accommodate 760 people, whose aggregate 
weight would not be less than 57 tons, and estimating 
their baggage at 15 tons, the total weight of the train 
behind the engine will be 675 tons. Such a train will 
have to be hauled 110% miles in two and one-hal! 
hours, making two stops and three slowdowns for 
railway crossings This will reduce the actual run 


ning time to two hours and twenty-four minutes, and 


necessitate an average running speed of 46 miles per 


hour 

The most powerful locomotive used in the prelimin- 
ary test was a Prairie type engine, with six-coupled 
wheels, 20%, x 28-inch cylinders, 80-inch drivers, 
33,043 square feet of heating surface, and 34,990 
pounds tractive power. From the results obtained it 
was decided that to do the work an engine fifteen 
per cent more powerful than this was needed, and 
accordingly the present mam- 
moth locomotives were built. 
The cylinders are 22 inches in dl- 


ameter by 28 inches stroke; the 
driving wheels are 80 inches in 
and the working steam 
220 to the 


diameter 
pressure is pounds 
The engine is car 
forward 
driving 
trailer beneath the 


inch, 
ried on twelve wheels, a 


square 
truck six connected 
wheels, and a 
firebox. The total weight on the 
driving wheels is 141,700 pounds 
On the front truck the 
is 36,300 pounds, and on 
trailing 41,500 
the total weight of engine be 
ing 219,500 pounds, and the total 


weight 
the 


wheels pounds, 


weight of the engine and tender 
is about 374,000 pounds. The 
tender, which has a capacity of 


8.400 gallons of water and 9 tons 
of coal, is the largest yet built 
by the Baldwin Company. The 


boiler is of the straight type and 
70 inches in with 328 
24-inch tubes 20 feet in 
The firebex is 9 feet 
feet wide, 6 feet 
front, and 5 feet, 
at the back. There are 202 square feet of heating sur- 
face in the firebox, 3,848 square feet in the tubes, and 
28 square feet in the firebrick tubes. making a total of 


diameter, 
length. 
long by 6 
deep at the 
4 inches deep 


4,078 square feet of heating surface, or 500 square feet 
more than the New York Central express engines pos- 
sess. The grate area is 54 square feet. A remarkable 
feature, which in itself is illustrative of the great size 
of these engines, is the smokebox, which is no less than 
8 feet, 5 inches in length. The tractive effort is 31,600 
pounds; that is, if the tender drawbar were atteclicd to 
a@ dynamometer, it would register over 15 tons. 


THE MOST POWERFUL EXPRESS PASSENGER LOCOMOTIVE, 


may be made; (c) no coal or fire or water is required 


for raising steam; (d) there is an absence of noise, 


(e) there is no boiler to clean 


cinders, heat, smoke, et 


and no danger from explosion; (f) it is less expensive 
in its initial cost than the steam fire engine and is 
cheaper to maintain; and (g) it requires practically 


no attention when in operation. 


The first electric fire engine constructed at Rouen 
is shown in the accompanying engraving and consists 
of an eight horse power electric motor coupled direct 


to a pump, both of which are on the same plane; the 


motor makes about 2,000 revolutions per minute and is 
direct 
fire 


yy means of a 


wound for a 525-volt current 
When the 


is tapped 


the 
bamboo perch, 


electric engine is in action cur- 


movable 
the 
end 


rent 


one end of which is fastened to truck 
the 
on one of the overhead trolley 
the 


rolled on a 


carrying 


equipment and the opposite is simply poised 


wires, or at night con 


lighting cables 
the 
similarly 


the 


tact may be made with electric 
rhe feed 


as shown; 


wire is reel above motor, 


the circuit is completed by a 


adjacent reel; free 
block of 


placed on one of the rails of the street railway tracks 


arranged wire wound on an 


end of this wire terminates in a cast-iron 


abS n= wane 





AN ELECTRIC FIRE ENGINE. 


These are the principal parts of the equipment, but 


there are some other necessary devices including a 


general interrupter, two circuit breakers, a reversing 


commutator and other accessories. The apparatus com 


plete is arranged on a two-wheeled, one-horse cart 


The hose is carried on a separate cart coupled to 
the electric fire engine, and the reel carries 660 feet of 
hose. The reels upon which the conducting wires are 


‘wound carry approximately 660 feet of rubber-insulated 


wire, so that connection may be effected without diffi 
culty, and it is obvious that water can be projected 


ordinary pressure from 
hydrant, a 
was forced to a height 


stream 


of 145 feet, whereas the normal hydrant _pres- 
sure would have projected the water to a _ height 
of only 49 feet In the electric fire engine a cen- 
trifugal pump is employed; the diameter of the 


nozzle, which ejected 77 gallons of water per minute, 


was 7-10 of an inch; the diameter of the hose was 
1% inches. 

To improve the electric fire engine by operating not 
the but the 


would seem but 


only pumps traction as well by electric 


motors a short step. This would do 


away, not only with the steam engine, but the horse 
Kenlon, of 2, Manhat- 


offered a valuable suggestion when he said to the 


as well 


Capt. John engine 7 
tan 
writer, recently, that municipalities in giving franchises 
to street railway and electric light companies should 

the that should be run 
circuits to fire plug on the route. 
Then electric fire engines could be adopted, the pumps 
of which operated by slipping a 
with the terminating 


n some portion of the fire plug, while the traction 


stipulate in contract leads 


from their every 


could be merely 


spring jack into contact leads 


could be obtained by means of a motor and storage bat- 
just as with automobile trucks. 

One of the most 
a steam fire engine is that of supplying it with coal. 
duration than thirty minutes, 
some supply depot, and this 
is not only often difficult to ob- 
but it 

This, 
feeding the three 


tery, 
troublesome duties attendant upon 
If the fire is of longer 


coal must be had from 
is very expensive as 
the 


horses 


tain 


well with cost of 
requir- 


ed to draw the heavy engine, is 


excessive, and can be reduced 
nearly three-fourths when the 
electric fire engine takes the 


place of the steam engine. 

In this age of electricity there 
is no but that 
method will 
the old steam. en- 
gine system; just as the 
fire engine took the place of the 


doubt the new 


electric speedily 
supplant 
steam 


older hand pump. 

— or — 
After prolonged negotiations 
the British Postal, Department 


has sanctioned the connection of 
Marconi’s wireless telegraph sta- 
tion at Poldhu with 
the nearest postal telegraph sta- 


Cornwall, 


tion, so that now continuous 
communication is possible  be- 
tween the Marconi and State 
systems. The government had 
previously offered the Marconi 
company a private wire from 


this insufficient, as 


the system it 


Poldhu to but 


with 


London, was 


the development of will be neces- 


sary to have telegraph wires communicating between 
the wireless stations and various important provincial 
the first recognition by the 
Marconi’ is an- 


a short time be 


centers This is official 


British postoffice of invention, and it 
ticipated that 
extended so as to provide the wireless telegraph system 
with the advantages the 
cable companies in the transmission of messages from 
London to Canada and this country. 


this concession will in 


same already accruing to 
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The Latest About the Edison Battery. 


The long delay in the appearance upon the market 
of the widely heralded Edison storage battery has 
given many persons an impression that in the develop- 
ment of the invention Mr. Edison ran up against some 
“snags.” What the difficulties met with have been 
has so far remained dark, but some recent utterances 
of the inventor and a number of recently issued 
patents throw some light on this subject. 

In the first place, the nominal capacity has been re- 
duced from that given in the first description of the 
new cell by Dr. Kennelly before the American Institute 
of Electrical Engineers about two years ago, and with 
the present rating the Edison battery is hardly equal 
to the best lead batteries as regards specific capacity. 
As the amount of energy which a certain quantity of 
the active material is capable of storing is invariable, 
it must be inferred that it was found expedient to 
reduce the proportion of active material to the total 
weight of the cell. This inference is confirmed by one 
of the patents referred to, in which it is stated that 
the oxidizable element of the cell swells considerably 
during the process of charging, resulting in the bulg- 
ing out of the walls of the sheet steel pockets which 
retain the active material. This necessitated a greater 
space between adjacent plates, which space had to be 
filled with electrolyte, thus adding to the weight. Pos- 
sibly the same action necessitated heavier retaining 
walls. The present invention aims to overcome this 
difficulty, but it evidently accomplishes the object only 
in part, for, although it may not be necessary to space 
the plates as widely with concave pocket walls as with 
straight walls, the concave walled pockets will hold 
less active material, which would seem to reduce the 
capacity. 

The subject of the other patent is a new admixture 
of conducting material for the active material. Origin- 
ally fine flake graphite was used for this purpose. It 
is now proposed to mix the finely divided iron with 
mercury and copper, which is claimed to have the 
same effect on the conductivity of the active material 
as the graphite, and in addition keeps up the voltage 
toward the end of the discharge—The Horseless Age. 
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New Statistics of the Weight of the Human 
Brain. 

Prof. Marchand, of Marburg, publishes the statis- 
tics of the largest number of brain weights so far 
collected. His analysis includes 1,169 cases. The av- 
erage weight of the brain at the birth of a male child, 
according to Prof. Marchand, is 360 grammes; of 
that of a female child 353 grammes He concludes 
that the lesser weight of a woman’s brain is not alone 
dependent on her smaller stature, for a comparison 
of both sexes of the same height shows that the male 
brain is invariably heavier. In a growing child, until 
it reaches a height of 70 centimeters, the brain weight 
increases proportionately with the body length, re- 
gardless of age or sex. After this the male brain be 
gins to out- 
strip the fe- 
male. The 
maximum 
weight is at- 





tained about 
the twentieth 
year, at which 
age that of the 
male averages 
about 1,400 
grammes. The 
female maxi 
mum is usual- 
ly reached 
about the sev 
enteenth year 
when the aver 
age is 1,275 
grammes. 
- Si a re 

A new grav- 
ing dock is to 
be built at Bel 
fast, Ireland, 
ai a cost of $1 
500,000. It will 
be 750 feet 
long, 96 feet 
wide at the en 
trance, and 100 
feet wide at 
the bottom 
The depth will 
be 32 feet from 
the blocks to 
ordinary high 
water level 


and some 4 


feet 6 inches 
will be allowed The Writer. 


for the blocks. 
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THE JAQUET-DROZ ANDROIDS. 

The famous Jaquet-Droz automatons, created in the 
eighteenth century by a father and son of that name, 
may have been heard of but probably have never been 
seen by or described to few, if any, of our readers. 





Interior Mechanism of the Writer. 


We give, therefore, in this issue, a brief general de- 
scription of the mechanism of one of the androids, 
which description we have succeeded in obtaining 
from their present owner, Mr. Henri Martin, of 
Dresden, Germany. In the current issue of the Sup 
PLEMENT will be found a more general description 
of the androids and of the wonderful feats they per 


formed. 
The mechanism, as shown in the cut, is that of the 








The Draughtsman, 


The Musician, 


THE AUTOMATONS OF JAQUET-DROZ EXHIB.:TED AT THE COURT OF LOUIS XV.—From an old lithograph, 
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“Writer,” built by Jaquet-Droz the elder. The engrav- 
ing presents a view of the same when the automaton 
is opened at the back. It is actuated by two move- 
ments, an upper one and a lower one. The latter con- 
stitutes, as it were, the thinking element, inasmuch 
as it makes the desired letters and all the necessary 
preparations, whereupon the upper movement executes 
the letters proper. Both movements are connected 
in such a manner that they never operate simulta- 
neously, but that one arrests the other, if it is to act 
itself. 

The barrel, B, of the upper movement is connected 
with the fusee, 0, by means of a chain, in such a way 
that, during the winding, the chain unwinds from the 
former onto the fusee, thus tightening the spring in 
the drum and causing the movement to start. The 
motion of the barrel, B, is transmitted by means of 
the gear wheel, 4, mounted upon the axle, b, of the 
letter cylinder, A. At G, is the regulator, a fly, which 
is governed by special stops From this fly a stop 
extends downward to the fly of the lower movement 
in such a manner that when the upper one is free, the 
lower one is arrested, and vice versa 

We will next consider the mechanism of the lower 
movement, On the arbor, /, is mounted the letter disk 
M, consisting of three annular plates connected to 
each other. Of these plates only the exterior one is 
visible. The one situated next to this ia toothed, 
while the third one has recesses for the inclined planes, 
The movement of the disks is simultaneous. The 
pitch of the inclined planes governs the height to 
which the driving cam, P, is lifted for each letter, and 
is, therefore, different in each case. 

The cam, P, is attached to the lever, P’. At the end 
of P’ is the. arm, R, to which a double chain is made 
fast. This chain is led over the pulley, 7, and around 
the arbor, 7, in such a way that it and a similar chain, 
coming from the other side, cause the loose arbor, J, 
to revolve according as the lever, P’, with its cam P, 
is lifted by means of the inclined planes. From this 
it follows that J must make a small or large portion 
of a whole revolution with each letter, The regulation 
of these revolutions is accomplished by the teeth, 7’, 
around the edge of disk, M, each pair of which cor- 
responds to a letter or punctuation mark. 

Let us now turn to the upper movement, This causes, 
when the lower one stops, a complete revolution of 
the wheel, Z. With this wheel are connected the three 
rods, a, b, c, so that b turns on its axis when FH revolves, 
On b are mounted 120 eccentric disks, which are main- 
tained in their position by the rods a and c, in such 
a manner that the whole eccentric column may be 
moved up and down on the rods, a, b, c, but at the 
same time follows the revolution of the rod b, on its 
axis. Each of these disks is specially shaped for a let- 
ter corresponding to it. The three levers, H, X, L, bear 


2 - @ 


upon these disks and transmit the motion obtained from 
them to the right arm and hand. Their motion is a 
four-fold one (1) horizontal, moving forward and 
backward; (2) horizontal, moving right and left; (3) 
oblique and 
also arched, 
resulting from 
a combination 
of the first 
two; and (4) 
vertical mo- 
tion The 
shapes of the 
eccentrics have 
been determin- 
ed by laborious 
trials. From 
the above it 
will be seen 
that three 
disks are n® 
cessary to 
trace one let- 
ter During 
one revolu- 
tion the three 
levere work 
simultaneously 
or interrupted- 
ly as the eccen- 
trics dtrect 
them. The 
eccentrics are, 
because ot 
their conne” 
tion with the 
crank, through 
the inclined 
planes, and be- 
cause of their 
perfect adjust- 
ment, lifted so 
accurately in 
line with the 
three levers 
that the latter, 
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set in jews giv " a result the desired char 
actel 

rhe writing android can write any sentence, but the 
proper changes must first be made in the disk M, which 
requires about two hour work The actual penning 
of the sentence of about 40 letters, no matter what 
text, is accomplished by the android in three or four 


minutes 


The “Writer” dips the pen in the ink, squirts out 
the superfluous ink, moves its head and eyes, distin 
guishes between the down strokes and hair strokes 
in the letters, and forms them nicely rounded 

The mechanism of the “Draughtsman” is con 
structed on the same plan, but naturally he draws only 
certain things When exhibited before Louis XV., of 


France, he drew the King’s portrait, adorned with a 


laurel wreath, a gallantry which so impressed the 
King that he decorated Droz with an order. Shown 
at the British Court, the “Draughtsman” astonished 


the royal audience by sketching the portraits of George 


Ilt., and his wife, Charlotte, on the same piece of 
paper He also draws a small dog, under which he 
write the words Mon Toutou and a picture of 
Cupid seated in a triumphal! carriage drawn by a but 
terfly All these objects the little android sketches 
with the ease of a live person. Now and then, when 


his drawing has advanced somewhat, he holds the 


moving 
from the 


inspects his work at a distance 


blows the graphite dust 


pencil aside 


his head and eyes 


paper, and then resumes his work, doing the shading 
ete., perfectly 
With the “Pianist” we also find the eccentric sys- 


a young girl, twelve or 


“Clavinos a 


apparently 
seated at the 


tem. The android 


thirteen years of age, is 


spinet-like instrument—and plays entirely by the pres 


of the 
in itself a music box. It, too 


sure fingers, which is essential; hence it is not 


plays only certain pieces 


The mechanism in this android also regulates the 
movements of the body, such as a graceful bow, motion 
of the bead and eyes, heaving of the chest in breath 
ing, et« 


The “Draughtsman” and the “Musician” were con 


structed by Jaquet-Droz, the younger 
The 
one 
Droz, the 
rhe 
and 
the populace 
kindly to the 
the Inquisition dungeon, and 
British 


history of the three androids is an interesting 


Accompanied by an English impresario, Jaquet 


younger, also showed the androids in Spain 


them 
But 


Spanish King evinced great interest in 


received the artist with marked attention 


bigoted and superstitious, did not take 


Jaquet-Droz was thrown in 
h he 


caused all the 


androids 


althoug was soon set 


free, his manager, who had 


trouble by representing the matter in a supernatural 


automatons as his property. Jaquet 
thoroughly 


but could no 


light, claimed the 


Droz returned to Switzerland disgusted 


A French nobleman bought the androids 


make them work, and for many years they stood in th 


Bayonne, because the owner 


America 


castle of Mattignon, near 
and no 


hands 


voyage to 


After 


had died on a 


one knew of them changing 


Scientific American 


then quickly flow into the vessel 
the whole apparatus is readily ap 
since it comprises no 
It will be noted 
construction, 


ber Water will 
The simplicity of 
requires no attention, 
moving parts to get out of order. 
that the valve W has a very strong 
whereby it may be firmly seated to prevent leakage. 
- . 2-0-2 —- - 
Nova Geminorum Before Its Discovery. 
On March 27, 1903, a cable message was received 


parent. It 


from Prof. Kreutz, of Kiel, stating that an object 
which was probably a new star, but was possibly a 
variable, had been discovered by Prof. Turner. Also 
that on March 16 it was of the magnitude 8.0, while 
on February 16, it had not been seen (presumably on 
a photograph). Its apparent place was R.A. 6h. 37m. 
48s., Dec. + 30 deg. 3 min. The grant from the Car- 
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King George IIL. and Queen Charlotie, as Sketched by the 
Draughtsman in Their Presence in 1774. 


DRAWINGS MADE BY THE JAQUET-DROZ ARTIST 
ANDROID. 


negie Institution permitted an examination to be made 
of the early photographs of the Henry Draper Memor- 
history of this object from its 
time An excellent 
taken 1903, March 1d. 15h 
showed stars of the magnitude 11.9, but 
Nova A similar result 
sixty-seven plates, the first taken 
February 28, 1903, although 
these plates stars fainter than 
One or more of these photo- 


ial, and furnished the 
first 
photograph of the 
3m., G.M.T 
no trace of the 
found from 
March 3, 1890, the 
nearly all of 
the twelfth magnitude 
graphs were taken on 


appearance to the present 


region, 

was visible 
was 
last on 
showed 


each intermediate year. It did 


\prRIL 18, 1903. 


of the Nova. The image is on the edge of the 
plate, and accordingly was compared with fifteen other 
from the center of 


with 


very 
about the distance 
The Nova 
each observer 
than 


observers 


stars at same 


was compared twice each 
The 
usual, and 


The 


the plate 
value of the grade 
equaled 0.21 and 0.33 for 


star by was 


much larger 


the two mean result for all was 


magnitude 5.08, with an average deviation, for the 
separate stars, of + 0.26 

The evening of March 27 was cloudy and also the 
early part of March 28. One plate, however, taken on 


Several 
April 
and 8.25. 
stars are really fainter 
latter 


date gave the magnitude, 8.34 
taken on March 29, 31, 
magnitudes, 8.24, 8.24, 


the latter 

photographs 
1, and gave the mean 
It is probable that the 


were and 
fainter 


magnitudes indicate, but the will 
the relative 


and thus render 


than these 


serve to determine changes in the Nova 


as it grows fainter, the results of dif- 


ferent observers comparable. All the magnitudes can 


later be reduced to an absolute scale. They also serve 
to compare the faintest stars shown on early plates. 
Thus, the photograph taken March 1, 1903, shows star 
t. and also stars at least a tenth of a magnitude 
fainter. Star u does not appear Hence this plate 


shows stars of the magnitude 11.9 and brighter 


A plate taken March 25 is of interest since it was 
taken with an objective prism, and accordingly shows 
the spectra of the Nova and of the adjacent stars 


spectrum of the 
and 


lines are shown in the 
whose designations 
intensities, calling the intensity of the line Hy, 10, are 
as follows: #H£, 3889.1; He. 3970,3; H6, 4102, 8; Hy, 
4841; 10—, 4643, 11; Hf, 4862, 9. From this it ap 
that the resembles that of Nova 
April 19 No dark lines are visible, 
but this is perhaps owing to the small dispersion 

the same intensi 


Six bright 


Nova, assumed wave-lengths, 


pears spectrum 


Sagittarii on 1898 


The same lines, and having nearly 


ties, appeared on similar photographs taken on March 
29, 31, and April 1. They also showed the additional 
nebula line, 5003, which has the intensity 2 or 3, and 


than H¢. This 
March 25, 
into a gaseous nebula 


is certainly brighter line does not ap- 
indicates the 


Three 


pear on the plate taken and 


first step in the change 
additional bright lines were detected in the later photo- 


graphs, whose estimated wave lengths are about 4176, 
$240, and 4462 
In the other new stars the appearance of line 5003 


was followed by the diminution in intensity of the 
line Hf, and the appearance and rapid increase in 
the nebula line, near Hf, which finally became the 
Strongest line in the spectrum 

A most important question in connection with the 
appearance of new stars is, whether such objects can 
come and go without detection by astronomers. Since 
the Henry Draper Memorial was established, nine 
new stars have been discovered. Six of them, Nova 
Persei No. 1, Nova Normae, Nova Carinae No. 2, Nova 
Centauri, Nova Sagittarii, and Nova Aquilae, were 


found in the regular examination of the 


Draper Memorial photographs, and probably 





into the 


various times they came possession 
of the family of the present owner, where 
they have remained for the last one hundred 
years They are in as good condition as 
they were when created by their makers one 
hundred and fifty years ago 

Despite the high development of the me 
chanical arts, these androids have not been 
equaled up to the present time, They are 


art experts have estimated their 


($38,000) 


unique, and 


150,000 marks 


value at 
- oe 
APPARATUS FOR DISCHARGING BILGE 
WATER FROM SHIPS. 
engravings 
foul 


show a 
water 


The accompanying 
whereby the 
of a ship may be 


simpie apparatus 
bilge 
discharged The ap 


of Mr 


which collects in the 
and effe 
paratus is the 


easily sctually 


invention Joseph R. 


Jobin, care of L. E. Meyer, 302 Chestnut 
Street, St. Louis, Mo As illustrated, the 
water is discharged through a chamber 
formed by a casing let into the bottom of 
the hull of the vessel This casing is pro 
vided with a spout or discharge tube pro 
jecting rearwardly and lying flush with the 
face of the hull The upper wall of the 





casing is provided with an opening communi- 











all of them weuld otherwise have escaped 
detection Two, Nova Aurigae and Nova 
Persei No were bright, and were found 


visually by Dr. Anderson. The first of these 
might have escaped detection here, although 
numerous early charts were obtained which 
showed that it 
during 
The 


spicuous 


was visible to the naked eye 
before its discovery. 
Nova con- 
ui the plate taken on March 25, 
that when this plate was developed and ex 
amined it found 
on it 


seven weeks 


spectrum of Turner’s is so 


would doubtless have been 
but for the prompt discovery and 
Prof 

Epwarp C 


Harvard College Observatory. 


here, 
announcement by Turner 


PICKERING. 





—> +2 >a . ime, 
The steady development of the coastwise 
passenger trade of the United States is 


shown by the steady growth of the various 
fleets that run between the 


the country 


leading ports of 


This is particularly noticeable 


in the Southern trade and that to the West 
Indies. During the present month a new 
American-built passenger steamer the “Mon 


place on the daily service 
Line New 
She is a steel ship 366 


roe” will take her 
of the Old Dominion 
York and Norfolk 


bet ween 








cating with the hold of the vessel, but is 
normally closed by a valve W. A steam pipe 
‘*hamber at a point to the rear 


jet tube is coupled to the end of the 


S enters the 
of this 
steam 


valve A 


and into the discharge pipe 


steam 


pipe projects 


To discharge the bilge water from the vessel, 
is first admitted to the jet 


steam in escaping from the jet 


and then the valve W 
tube 


tube 
is opened. The 
creates a vacuum in the discharge pipe and chamber 
This hold to be sucked out 
into the chamber, and pass out with the steam through 
the discharge pipe. If it be desired to scuttle the 
ship, this can be easily done by opening the bilge 
water valve without admitting steam to the cham 


causes the water in the 


APPARATUS FOR DISCHARGING BIL‘ E WATER FROM SHIPS. 


examine the other 


more in num 


necessary to 
a hundred or 


not therefore seem 


early plates of this region, 
ber. A plate, taken 1903, March 2d. 13h. 19m., showed 
stars of the ninth magnitude, but no trace of the 


The evenings of March 3, 4, and 5, were cloudy, 
but on a plate, taken March 6d. 14h. 28m., an object of 
the magnitude 5.08 appears in the given place. Plates 
taken on several later nights showed that the magni- 
tude was gradually diminishing. 

The photograph of March 6 has especial vaiue since 
so far as is known, it contains the first photograph 


Nova. 


feet in length and 46 feet in beam. She is 

driven by triple-expansion engines of 4,500 

horse power at a speed of 16 knots per hour, 

and has accommodations for 150 first-class and 76 sec- 
ond-class passengers. 

- Se —————— 

France is no longer the only source for 

In some sections of Wisconsin the liqueur 

American consumption, but 


the supply 

of absinthe 

is distilled not only for 

also for export to Europe 
Rt 

The Braun system of wireless telegraphy has been 

successfully tested in holding communication between 


stations and moving trains. 
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New German High-Speed Trains, 

It has been decided to increase the speed of the trains 
of the Prussian State Railroads running between 
Hamburg, Hanover, and Berlin. This decision is the 
outcome of the experiments with the high-speed electric 
locomotives upon the Berlin-Zossen military rail- 
road, The new high-speed trains are to be propelled 
by steam, as the Berlin-Zossen experiments proved that 
heavy electricai trains exercised a great wear and tear 
upon the rails. All the leading locomotive builders 
were invited by the State to submit designs and speci- 
fications for high-speed steam locomotives. Of the 
competitive designs submitted, five have been selected, 
and the firms who prepared these respective projects 
have again been requested to study further the prob- 
lem, and to submit fresh designs for steam locomo 
tives capable of attaining a speed of 100 miles per 
hour with a light load, and 90 miles an hour in ordin- 
ary traffic. The five locomotives to be built for the 
purpose will be submitted to exacting and exhaustive 
tests to ascertain precisely to what extent they coin- 
cide with the State’s requirements in the direction 
of high speed. The construction of these new engines 
will mark an important development in railroad transit 
in Germany Simultaneously the electric firms are 
endeavoring to overcome the objections, and to elimin 
ate the inherent defects, which characterized the electric 
locomotives in the Berlin-Zossen tests, so that very 
keen competition is now rife between the steam and 
electric locomotive builders, and some _ interesting 
comparative data relative to the two systems of train 
propulsion will soon be available. 

>> - —-— 

The high-speed steam railway competition, which 
was inaugurated about a year ago by the German So- 
ciety of Mechanical Engineers, has resulted in no 
prizes being awarded; only five of the plans submitted 
being given honorabie mention. It is now under con- 
sideration to submit a closed competition between the 
five more successful engineers under specifications of 
a more practical nature In last year’s competi- 
tion it was specified that the steam locomotives were 
to be designed to be powerful enough, and to be capa 
ble, with the cars, of withstanding the high speed of 
90 miles per hour, a train speed which has been thor- 
oughly demonstrated both here and abroad to be far 
beyond the limits of possibility imposed by the track 
and road-bed conditions of the best railway lines 
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It is announced that Stanley Spencer will possibly 


enter for the St. Louis airship contest 


Scientific American 


A CENTURY PLANT IN BLOOM, 
BY ARTHUR INKERSLEY. 

The “century plant” was so named because of the 
popular idea that it blooms only once in a hundred 
years. It need hardly be said that this idea (like 
most popular ones) is erroneous. In the genial clim- 
ate of California the plant blooms in from fifteen to 
twenty years, but in colder climates from forty to 
fifty years may be necessary to bring it to maturity. 
The botanical name of the plant is Agave Americana 
variegata, and was given to it because of its splendid 
appearance. The agave is a native of Northern Mex- 
ico, where it is named the maguey, and furnishes 
pulque, the national drink of Mexico. In Golden 














A FLOWERING CENTURY PLANT. 
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Gate Park, San Francisco, the sandy soil is speciaily 
favorable to the agave, of which there are about 
twenty species in various stages of existence. When 
the plant begins to bloom, it throws up a single stalk, 
from which the tassel-like flowers sprout forth on 
either side. The great flower-stalk draws all the sap 
and vigor from the broad leaves of the plant, which, 
after it has reached its perfection, droops and dies. 
But at the base of the fleshy, glossy, dark-green 
leaves are found little suckers, each with a root, 
which, when planted, at once begins to grow. Though 
a century plant in flower is not a very uncommon 
sight in California, it is sufficiently so to attract con- 
siderable attention; while to most Europeans it is 
a very rare and wonderful occurrence, The accomip- 
anying photograph was taken by Charles Weidner, of 
San Francisco, and was sent by Mr. Arthur Inkersley, 
of the same city. 
a a 
The Current Supplement, 

In the current Suprtement, No. 1424, will be found 
the usual number of articles on widely different scien- 
tific and industrial topics. The London correspondent 
of the Sctentivic AMERICAN concludes his instructive 
account of the use of motors in agriculture. The 
description of the Jaquet-Droz automatons, to be found 
in this issue, is supplemented by a sketch of the two 
Jaquet-Droz and an account of the wongerfui per- 
formance of their androids. A method of refining 
gold by electrolysis and the use of the accumulators 
of electric vehicles for lighting houses, are electrical 
subjects that should prove of interest. Mr. Cyril 
Davenport dwells on the history of finger rings. Mr. 
Carl Hering discusses the “Latest and Best Value of 
the Mechanical Equivalent of Heat.” The “Evolution 
of the Pianoforte,” is traced by Mr. Randolph I. 
Geare in an article, very elaborately illustrated by 
photographs of old instruments. Alfred Russel Wal- 
lace's striking theory of man's place in the universe is 
criticised by E,. Walter Maunder, The results of a 
naval inquiry as to which is the most powerful armor- 
clad afloat are given in an analytical article, 

- 2-0-2 

Another competitor for the $100,000 prize offered in 
the aerial tournament at the World’s Fair, St. Louis, 
has been announced. Bradford McGregor, of Coving 
ton, Ky., a designer and mechanical expert, has buitt 
a model of an airship which he says will be a success. 
He claims he will travel through the air from Coving 
ton to St. Louis to show that his plan of aeriai navi- 
gation is correct 





Electrical Devices, 
ELECTRIC DISPLAY-SIGN F. M. SHERI . 
pAN and E. Benrenpt, New York, N. Y. The} Defiance, Ohio 
inventors have provided in this invention a 


sign, arranged to display, by the use of elec 

~ar } 2 
tric incandescent lamps, any letter, word, sen-|'% gear by the 
tence, ornament, or other matter appearing arranged to be 


either stationary or movable and to allow 
changing of the display in a very simple man 
ner and without disarranging the lamps 


Engineering Improvements, 


design which is adapted to be readily thrown 


the | gear after one revolution Is made by the main 
or driving shaft. 

COLOR-PRINTING MACHINE G 
ScHNEIDER, Berlin, Germany In perfecting 
this mechanism 
chine for printing oil-cloth, wall paper, and 


Mr. Ensign has provided by| Win, and when so used the sa 


this invention a clutch mechanism of improved] Searing and knife may be emp! 


operator whenever desired, and 


automatically thrown out of 
PROCESS OF PRODUCIN( 
EYERMANN, Benrath, near Dk 


consists in heating the liquid 


the designer provides a ma 
blast-furnace gas, directing an 


AIR COMPRESSOR.—B. GastaL, Pelotas,| ike fabrics, arranged to permit convenient 
Brazil. The compressor comprises two cylinders | ang quick insertion or removal of the printing and finally passing blast-furnac 
so arranged that the fall and rise of water] 5, pattern rollers, minute adjustment of the the material and burning the sz 
which occurs alternately in each serves to ad rollers and the color-supplies, and to give ac nace 
mit air into the ylinders and then to eX-| cess to the supplies for cleaning, repairing, etc., 
pel the charge into a pressure tank The flow | thus facilitating all work before, during, and Miscellaneous, 
of water into and out of the cylinders is effect after the printing operation LACE AND CORD FAST! 


ed by float valves 





DERRICK 
MOTOR.—C. B. Cox, New York, N. Y. The! opject of the 


J. Reise, Mineral, Ill. One| Smirn, Tremont, La. The device may be 
present invention is to furnish] easily and securely attdched to 


Technological Improvements, 


. “4 


, a 
RECENTLY PATENTED INVENTIONS. bodies and to automatically remove the com-|seam of a backstay The invention may be one by one by the workman when nalling them 
pletely-flanged can-bodies from the machine used in connection with the s 


CLUTCH-MECHANISM.—G A. Ension,| mer covered by a former pate 


hoe-lining trim-j|on and to hold them In such a way that they 
nt of Mr. Cor-| cannot be blown off by the wind. Means are 
me framework, | provided for raising and lowering the carrier 


oyed along the roof as the work progresses. 
INSECT-EXTERMINATOR,—-H, i. Bor- 
ING, Floral, Ark To overcome many objec 


tions In apparatus employing steam as the de 
§ = STERL I stroying agent, Mr. Boring has devised and 


isseldorf, Ger-| constructed an insect exterminator, using a 


many The process for the production of steel | water-tank of novel form, having within it a 


pig-iron in @]/ chimney designed to check and to a degree to 


hearth-furnace by the combustion of poor|poid back the products of combustion tn It 


air-blast UpOD| passage up through the tank, and thereby 


the metal for effecting a preliminary refining, quickly heat and convert the water into steam, 


‘e gas through 


: SCHOOL-DESK x .< Lirsey, Haskell, 
ame in the fur 


Texas This invention is an improvement in 
school-desks, and is in the nature of an appli 
ance by which they may be conveniently re 
moved whenever desired, as when it is needed 
SNER A 1. | to clean the room, The cleaning of the room is 
not only facilitated, but can also be done much 





a shoe, glove, |™ore effectively than when the desks are fixed, 


invention relates to a motor adapted to be means to impart traveling motion to the plat-|or other article, and it holds the lace or cord | thus reducing the cost of sweeping and secur 
actuated by vapor produced from a highly form in a manner to make it turn a complete | by frictional engagement therewith, and obvi | ing better results. Through certain means the 
volatile liquid such as ether. The generation revolution in one direction or the other. An-| ates tying or knotting of the lace and allows | device may be adapted to any number of desks 
of the vapor is assisted by hot water surround- other is to simplify the platform-operating me-| the easy manipulation thereof in unfastening |'2 a row 
ing the chamber in which the*ether is con-| ¢hanism and increase its durability by reduc-| it The advantages of this device are many SHAVING BRUSH AND SOAP HOLDER 
tained and by hot water pipes passing there-jing the number of guide-sheaves and substi-|as it will enable people to make the fastening | A Q. WaLsu, New York, N. ¥ Comprised in 
through tuting a driving-chain for the cable, the re-| of the lace more easily, quickly, and securely | this invention is a handle having at one end 
duced number of sheaves being arranged to] than any knot, and will exclude all accidental | certain peculiar means for carrying a stick 
Mechanical Devices. utilize the service of the chain untying or hard knotting | of shaving-soap and a shaving brush Prefer 
CHURN.—F. Swatiow, Miami, Indian Ter DRAWING-FRAME.—L. J. Wriciey, Law PHOTOGRAPHIC FILM.—W. H. Smauuey, | bly these means are such as will permit the 
The mechanism invented by Mr. Swallow re-| rence, Mass. Simple means are provided here | No. 213 Selhur Road, London, England In removal of the brush and soap, and the handle 
lates to an improvemen n churns, and its ob-]in lieu of the usual weights, springs, or levers} making continuous films, the object is to avoid is hollow, so that the brush and soap may be 
ject is to provide one which is dasherless and!for holding down the rolls in machines for|the deterioration of sensitized film by reaction stored therein, thus making the device con 
performs the hurning process by imparting!drawing fiber, and there is provision for auto-| set up between salts contained in the film and venient for travelers 
a wave-like motion to the cream, whereby this] matically releasing the pressure should sliver| the materials with which the film may be in DESIGN FOR A GAME-CHIP.—-8 A 
material is rapidly churned and converted into} lap around drawing-rolls or other obstructions] contact. The design in this case is to prevent |Conumn, New York, N. Y This ornamental 
butter with a sma expenditure of power occur in the fiber The frame may also be used] such chemical action between the film and the | design relates to chips used in games of cards 


PUNCHING MACHINE.—W. H. Parxer,|im connection 


Longbranch, N. J rhe idea in this invention 








with railway-heads, slubbers,| protective strip of opaque paper o 
speeders, spinning-frames, and all machines fer| arresting substance with which 


slivers by means of rolls, pro-| film usually remains in long 


light- |} and the like; and it embodies the representa 
the sensitized | tion of the profile of a human head, an urn, 
contact when | and scrolls, inclosed in a circular border. 








is to provide a_ coin-operated machine for | drawing textile 
testing physical strength, and the result is aj Viding for the maximum pressure to be exerted] stored upon the roll-holder CRYPTOGRAPH.—L. H. Weston. Holbrook. 
new and improv device arranged to correctly |¥y roll pressure from below upward against SAFBH—W. P. McKenna, New York. The! Ore In this machine messages or the Iilke 
show, by means of an indicator, the force of | bearing blocks most distinguishing feature of this invention’ may be prepared in cipher for sending, or mat 
the blow delivered by the operator on the ap PACKING DEVICE FOR DRILL-RODS OR|is the arrangement of the doors, which are } ter received in cipher may be translated into 
paratus THE LIKE B. SeELFRiIpGE, Butte, Mont In| mounted on balanced bearings and swing in/intelligent language It provides means by 
MACHINE FOR FPLANGING CAN-BODIES. | Obtaining this improvement the piston-rods of/the are of a circle to cover or uncover the} which one or more impressions prepared for 
H. L. Guentruer, Chinook, Wash The im-|rock-drills are provided with more efficient | openings In the exterior wall of the safe. In-| transmission or circulation may %e taken or 
provement provided by this invention relates guide and packing devices he invention is|side is arranged a drum which is adapted to|s-cured from the apparatus Means are pro 
can-making machines, and more particularly | spe ially applicable to rock-drillers such as the} contain the valuables and which is mounted to| vided to prevent unauthorized persons obtain 
to a type of special machines employed fot Rand or the Ingersoll-Sargeant machines, in|rotate around an axis coincident with that of/ing through the process of frequency or other 
forming flanges on the end of cylindrical bodies} Which the pistons, the piston-rod, and the drill-|the movement of the safe doors wise a knowledge of the key or the matter 
of cans used for packing foods. Mr. Guen-;¢huck are integral SHINGLE-CARRIER.—A. 0.  Banrierr,| by mathematical caleulations 
th as succeeded in providing a mechan mi BACK-SEAM ‘TRIMMER, C. B. CorwitN,| Paullina, lowa. The object in this case Is to Nore.—-Copies of any of these patents will be 
reliable and effective In operation and arranged Jefferson City, Mo, The invention provides im-| provide a device for holding and carrying shin-| furnished by Munn & Co. for ten cents each 
te ccessively flange the top and bettom ends provements in a machine which relates more|gies for the use of carpenters when shingling, | Please state the name of the patentee, title cf 
indrical, oval quare, or other shaped particularly to a trimmer for severing the|so as to hold a bundle in position to be taken | the invention, and date of this paper. 








304, Scientific American ‘Aprit 18, 1903. 


—EEE — -___ — —-..-- 





































































































: | 
Business and Personal Wants.) ore (8942) B. H. G. asks: How much | Clothes line prop attachment, F. G. Kim 
| IF jiiii $f +A | AA A ail) power will it require to run a 1 horse power dicinen elk ke ieee ie ee 
=a | Piiiiiiis ii ait Jit electric generator? And if a generator can be | Clutch, friction, A. Sod rling sescece 
READ THIS COLU! MN AREFULLY.—You | +A run by a water motor? The address of a house | °lfins, device for the preservation of, O. — 
wili tind inquiries for certain classes of articies | Notes NOK ~ iat t 11 ia Gms , R. Hahn ....... : «+++ 724,696 
numbered in consecutive order. If you manu- 8] that handles generators‘ . ne and a quar Coloring relief or raised ornamentation on RASS 
facture these goods write us at once and we will | | \ Ee d ter actual horse power will run a one horse | | : we povasaiee for, J. Bennett..... 724,660 
> * » . " , “ olumn, A Angell .....- MYT Terri ty 
send you the name and address of the party desir-| | \) ai ue? ies. || power generator. Water power is proper, and | Column’ construction 6. ‘teshien . 
ing the information. Em every case it ts meces= bh the most economical wherever available Combination lock, J.’ & C. Arner..........+- 
sary to give the number of the inquiry. HINTS TO CORRESPONDENTS. . Compasses or dividers, C. E. Hand .....: 0 
MUNN & ©O+ | Names and Address must accompany all letters or = |Conerete butiding construction, “F.'W. Gar | 
—— — no attention will be paid thereto. This is for | ’ oor ah & : , FF. a 
our information and not for publication, ‘ “and mal » therefor. 
Warine Iron Works. Chicago. Catalogue free. References to former articles or answers should give INDEX OF INVENTIONS ‘ “cc _ wail plug ther for, 
' i N 41039.--For dealers ir nal) furnish lL Cake SS PADRE SOO TES) OF Sees SS Saree Concrete column mold, W. A. St ples 
neuiry oe. le . or dealers in sms i) . t - » > » y ne bs o a & ’ 
ing bt tnidol pasts ents, small springs, gonring, ove. | M@NMTien net anewored tn romonttte time should, ve! For which Letters Patent of the — | Condenser, ". 1D. "Tomitinaon 
: Condense r, surface, . omline 
DHRAYTSMAN WANTED.—Excellent opening. Engi- some answers require not a little research, and, . . - “is 
—enine Ananen. Chie . * “ a though we endeavor to reply to all either by United States were Issued a * rst 2 eg il . : 
SOG AGING, Vaseage letter or in this department, each must take Copying press, L. Bailey ............ 
Iuaulvy Ne, 4040.—For parties engaged in mak- his turn for the Week Ending Cord ball be r Bf 
ing stee! stirrups of original design. Buyers wishing to re Pe not oir Corn shocker Shively 
. 2 tised in our columns will be furnished wit Cotton compress, J Cocht 
AuTOS.—Duryea Power Co., Reading, Pa. | a of houses manufacturing or carrying April 7» 1903, Gensou iy M K Coca owewe 
Ne. «Fo Ts 0 or re Same. " Cover lock, essel, Oo. Bing 
nL Ee. SOSEy-Ver makers of of pumps 9 Special Written Information on matters of personal| AND BACH BEARING THAT DATE. Orne ie r or biseult am *hine, : ak 
‘ . rather than general interest cannot be expecte Crate, bottle, W. E. Brown e 
For hoisting engines. J. 6. Mundy, Newark, N. J. | without remuneration. (See note at end of list about copies of these patents.) | Crayon holder, S. H. Decker 
P Scientific American Supplements referred to may be Crayons, ete., bolder tee, Vv 
Inquiry Neo. 4042.—For makers of wood-distilling cod ab Gin alias, Tulen 62 conte cack in 3 z . y F = 
apparatus. bad & , . Bae Cream separator, J. . Whitlock........ 724,640 
Books referred to promptly supplied on receipt of Agricultural purposes, motor tractor for Crystallization, C siti on 9 - $I 724,477 
“LU. &” Metal Polish. Indianapolis. Samples free. “ : ° P : 1 sett , D Albone a ” we Cupboard and refrigerator, combined, ©. 
. 2 inerals sent for examination should be distinctly - ‘ < kage wae ohm Campbell Spee <a? % wees 724,802 
Inquiry Ne, 4043.—For manufacturers of fur- . Air and gas engine, J. B. O'Donnell 724,606 |. sone oe = 2 
nasal marked or labeled. Albuminate and albuminate containing ma Curtain pole and hanger, H. P. Roberts... 724,506 
= ; terial, durable elastic, A. V. H. F. ¢ Cut out switch for electric lighting, ete., 
Coin-operated machines, Willard, 24 Clarkson 8t., (8935) T. S. asks: In a dispute I Clauson-Kaas G. W. Nistle ..... ian aitetetc ea Site wc bial 
Brooklyn ’ ; . ; Alloys, producing, W. ©. Tilden Cutter head, expansion, S. Shimer 
contend that substances such as iron, the heav Amusement apparatus, ¢ R. Culve Cutting and stamping apparatus, Ww 
a. iE Re. SOGG/—our 25h.» Caner tartans ane ier woods, |. e., those that have a specific Amusement device, H. Symonds a » 3 Jelanger ’ 724. Mag 





e tur same. ‘ . Animal trap, A. W. Phillips 
gravity decidedly greater than water, will Annealing apparatus, gold, C. F. Dwight 
sink to the bottom of the ocean, even to its Auger section coupling, well, D. G. Jones 
vre led dept! I tend that this Automobile gearing, G. P. Dorris 
Inquiry Ne. 4045.—For makers of acetylene gas *'eatest sounded depths contend that (i's) Baling press, L. 8. Gehman ...... eee 724,843 
wenerators would be the case with iron were that depth Ball See Playing 
. ”) le I take t 1 on the very slight Ball catcher, 8S. A. Cohen ° 
Handle & Spoke Mehy. Ober Mfg. Co., 0 Bell 8, <0 Miles ake my stand on th y silg Ball players, head harness for foot, J. W min . R . 
4 compressibility of water A. Water is com Curtiss 724,444 a L.4 Welding = 28 . io 
. » ode sh ashing c ‘ 4 4 earde , 
pressible to only one twenty-thousandth part Band cutter and feeder, R. She : hole Display or Cxnibiting ‘pox, D. K ” I wee ara 7 
epee. Dividers, J. . Steenbergen - 





ish 
Derrick hoist, J. M Cornell ee %: 
Desk frame and attachment therefor, school, 
Gilson & Rowe $0ceoeees 
ball Detector bar clip, gd. P. Cole man 
724,814| Diamond splitting machine, 


Dental appliance, 8 





Hiowers and exhbausters. Exeter Machine Works, 
Exeter, N. 








Chagrin Valls, 0. 
Taquiry He. 4046.—For makers of egg cases fill 
te 





ers at: for one atmosphere, or 15 pounds per square’ Banjo, W B. Farmer shese Doll, G. D s£ k 
Mechanics’ Tools and materials. Net price catalogue. inch Sea water Is still less compressible, its — a poceet steam, , gy Door chock wv. uM. Teeter 
. attery box or other receptacle, L. Paget ’ - 
Geo, & Comstock, Mechanicsburg, Pa coefficient being 44 millionths for one atmos-| Rean preserving device, it R. Maxson sel — Vv. - Ww peste ae 
‘ , : oor, F zg storm, J. L. Carter, 
Inquiry No. 4047.—For acheap split basket with | phere. At the depth of one mile it will be | Bearing, ball, E. J Farr se eeeees 6 ae Ce dees 4.904 te 
stiff handles, , : = : < d Bearing, shaft, W. L. Webste r. . _— ’ en = , 
yat a one-hundredth part greater. Water does Beating engines, emptying, E. A. Jones Door securer, A. Fleeger ..... . 
Sawmill machinery and outfits manufactured by the | not increase much in density from the surface | Beer, ete., apparatus for cooling, C. Spin- iveht canines, F ; Gi per 
, lier, Vt. : 2 il a o4 7h ra equalizer d iirare = 
Lane Mfg. Co.. Box 13, Montpelier, Vt to the bottom of the ocean, even at its great-| por adjuster, F. J. Fischer Dredge, hydraulic, J. W. Reno ‘ e 
> Dredges, self-contained back geared head 


sentry No. 4048,-¥or manufacturers of hard est depths. Any article which will sink at the| Belt, conveyer, R. H. Martin. 
also for makers of automatic or lever chucks for : “ Bench, M. D. Jones 
surface of the ocean will continue to sink till Bicye 


stall for elevator bucket, G. L. Holmes. 
Dredging machine, J. W. Humphreys 












use m turret lathes hai ‘ 
. chain tighte nig “de vice, A. G. An . ~ no : 
PATENT Yor SALE.—A. L. & O. Sovelius’ Twine | !¢ rests upon the bottom There is no level - - ge a ig - ° ; ies aoa ee = & Cormtion. 
olde "rice. 86 , : at which sunken shi : me cycre pump, 8. A. Broste ...... ee e aking same, blue 0 } 
Holder. Price, $6,000. Hancock, Mich ch ain ,; - ships and men float and Bicycle seat support, C. J. Tramburg oe -_ Ee a ~ Ain > = hir- 
airy No. 4049.—For a machine for pasting and Ce®#se to sin stewete spring creme, J. Hunter sige ’ D, : 724.742 
rolling together pulp t rd ee +. sinder, * Jones ..... etece ae 4 ‘ag ; 4 —_ 
- — > + _— > F (8936) A.H. P. asks: The lower half Binder, loose leaf, J. L. MeMilian Oe Se AS Gee, viele am, Ot Woe 
ANTED achinisats for light wor Steady em Binder, temporary, G. H. Greshs ta BKS ° F . eee . 
. f the wires in : rig P or » , U s- EB. Gresham eing 1s r dyes, E. Voe 5 
—— W. W. Oliver Mfg. Co., Buffalo, N. Y sa me wines Mm aB uprignt hw ano have rusted, Binders, summarizing sheet for serial, A D3 wn By o- 1 om os ¥ fy 1 let, — 
so that one wire broke What treatment can O. & E. R. Kittredge ..... ds 4 =, Oe B.... —— ee ae ee ree 1.804 


Blowing engine or compressor, BE. Wiki 
- ; Boiler brace, J. P. Bauer ... 
prevent further damage? Would a box of) Boiler furnace, vertical, J. MacCormack 


24,619 





Saguiry } No. 4050.—For mekere of ornamental 


wv lawns and cemeteries Electric accumulator, A. Schmidt Predari 


Electric bells, ete., automatic circuit opener 
or closer for, C. ¢ & Hu Pr. Ras 


=. be given the wires to remove the rust and 


let me sell your patent I have buyers waiting 















Charies A. Scots, Granite Building, Rochester, N. Y charcoal or lime set Inside be of any service? a, ee stopper, H. T es j mussen . : 725,010 
A Kerosene oil is one of the best articles to - Mitchell’ Pee OS or steam, Electric cables, machine for making ar 
fnauiry Ne. 4051. — For wholesale dealers in hard Mitchell .....-.sseeeeeceees T. Greenfield 724.571 
ware, farm implements, machinery and mechanical remove rust from tron or steel If the wires pean, J. . ay a it eoccces Elec i manufacturing armored, E : 
touls of every description ann lene = etediiel ss a olster spring, A. uru ° ° 1” sree: . —— ‘ ™ 
of your piano are wiped over occasionally with poo, cloth, leather cloth, etc., manufacture - & A, , ——e Sas nesscesashiies 724,570 
Inventions developed and perfected. Designing and jt, they will not rust Charcoal would not , J. A. Sackville ....... 724,616 | NG Harding —_ew § eee 
machine work. Garvin Machine Co., 49 Varick, cor. be of any service to prevent rust, and lime peck, — un = , M. i Davidson 7 Oe Electric eonteelier. C.F. 3. Oppermann 
8 ne ot N.Y . , wot or shoe, J. BE. Randa =. a te elevator, auto iy ~ th 
porns oe. would be of little service. Boring or drilling angular holes, apparatus ot — a” y Be Asin 
Inquiry Ne. 4052.—Por makers of boiler furnace for, R. Bartholomaus . ace, 0 i d i, 
blowers for steam boilers (8937) O. D. asks: What composition Bottle, J. M. Culp ....... » meter, coin controlled, R. E. Bates 





, : , Bottle, C. W. Hayes es P 
American Institute of Inventors Oo., Inc'd., Buffalo, jg used to make the Welsbach gastlight, mantles? Bottle and stopper therefor, H. RK. Bell 
N. ¥., U. 8 A. Patents sold, placed on royalty and 4 A fabric of cotton ts woven of (We @éetted| Bottle closure r Ss. & C. H. Bartlett 
~ — - . 2 Bottle, non-refillable, E. C. Shilling 
companies formed form, and this is impregnated by repeated dip-| Bottle. non refillable, I. B Conger . 


motor, A. C. Fastwood... 
motor controlling device, W 


propulsion of carriers, system fe 
Swegle 


ee bet be ber bet ee] 
Shoots 











For makers of knitting ma- ping in a solution of thorium and cerium ni- a - orhew aeeaeen, cap or coyer for, | I protector, C. A Rolfe 
. J. Gunning ......... : . 7 “ J r 
trates On ignition, the cotton burns away > > . 794'7 E secondary battery, J. Hahmann 
Manafacturers of patent articles, dies, stamping hones: ‘ - > Bottle stopper, H. S. Brewington 24,794 Electrolytic cell, R. Johanns 
tools, tight machinery. Quadriga Manufacturing Com and the nitrates are converted into oxides, | Bottles , after : “drat ~— , tg ne . con Electrostatic separator, C. E. Dolbear 
ols, B adie : , ‘ 4 7 veying and draining device for, A t ’ 0. oO ~s 
pany, 18 South Canali Street, Chicago. which give the intense luminosity Other nol- Pindstofte cane ~ ! oe = "Rice Jones “ 
. trates of the rare earths, as also of zirconium | Bottles previous to cle ‘aning ‘and rinsing, ; a : > a . : 
Inquiry Ne. 4054.—For manufacturers of rubber ‘ machine for soaking, A. A. Pindstofte Elevator controlling device, A. H. Buck ae 
horse shoes. and magnesium, have been used; but the Brecch mechanian, 3 Meigs elev aa 724,662 
thorium-cerium mixture gives the best results. Bridle bit attachment, J. P. Bowmaker Ble yon driving mechanism, M. A. Clen 


Crude of] burners for heating and cooking. Simple, 


—_ and cheap. Fully guaranteed. C. F. Jenkins Briqueting machine, W. A. Koneman 


Elevator electri al -ontrolling ; tem, ¢ 
Briqueting machine, Johnson & Crofts va oc cal con if system 


A ratio of 99 per cent thoria and 1 per cent 
0. Mailloux 
























































», 1108 Harvard Street, Washington, D. C. cerla has been found to give the maximum Brush holder, electric, A. Christe Engine for derricks and cableways, conver 
. , . ‘rhg Ps 724,585 7 . _~ 
Inquiry Ne. 4055.—For makers of folding doors luminosity —— a3 a ey ee ae ae tible, A. Lambert 
fur p. .ors, ete., where sliding doors cannot be used. el N ‘She as 1 s ‘ a Engine ignition plug, explosive, W. Roche 
as . > ‘ ile > . 4 or, N. Shae ; ' ce. aan é + ee - Z 
The largest manufacturer in {he world of merry-go (8938) F. P. C. says Please advise Button, snapping, E. D. Conklin : a, oo urking mechanism, A. r Zimmer 
rounds, shooting galleries and hand organs. For prices|' me which side of a 500-volt railway generator a aes wire into collar or sleeve, 724,719 | Busine vaporizer, gus, A.M.“ Zimmer- 
4 cn e* . . ~ tmt, tie P 79. 4 
terma write to C, W. Parker, Abilene, Kan. 8 acte — s J "he or e ‘ . . man . 724,648 
and m. o i connec ted to the rail A. The negativ Buttonhole finishing machine, F L. Har- pa Engines, steam and governor connection for 
Inquiry Ne. 4056.—For makers of hand and side of a street railway generator is connected © PB ary W. G. Hult . coeees , twin, H. C. Clay . ALIA i Pe 
Ce , ; abinet, ; ullhors Le. a , 
t weaving fence machines for making woven wire to the rails, and the positive side to the Cabinet « lothes, R W eir 7: euerar ry Hb Ni , ~~ “es 
enc J : ona’ sXcavator, I DEMO cc cccccccccesccosces 
trolley wire See Tooter’s “Electrical Engi Cabinet, hot meal portable, H. H. Cooke 724,! Rendetetne ovis a striking 
MONEY-MAKING PATENT.-—I will sell my patent on “ 4 RoR Calipers, A. G. Spaulding ° 724 . 4 . _- inedinteinane td 
er » . ‘ age " 4 = = » rickso: r" 4 
hat fastener, which will sell rapidly when introduced. neer’s Pocket Book,” page 508, ete Call service, restaurant, R. W. Jennings 724,874 Explosives, making il Wasbers 
Geo. Schmitt, Monongahela Club, Pittsburg, Pa, (8939) H. P. W. asks If I run the ag ye eo “ eld, Pe ne = yy for cut .9,,| Extension table, C. N. Smith 
f . . E A A. Kuehlhorn : ovecccoss 
Inauiry No. 4057.—For catalogues of agricultural | exhaust pipe of a gasoline engine into a well, Canopy and wapporting frame, combined, I F: defects, device for correcting A 
imprementa, novelties, special tools, ete., for export . ir ie te ft EK. Palme Cloud ace 724.812 
trade. lined with brick, and run a pipe from top Of | Gar brake, po rail and wheel, < \ ‘ lectrh per ttes “4 i ‘phelps’ ioe ty 
The celebrated “ Hornapy-Akroyd” Patent Safety oun We!! Into open air, w hat would be the exhaust Rote i vos y : for removing impuri- 
' , » Car coup ng, V Ss ones - _— - 
. . . } ( . “117 - ‘ Z 24,81 
Engine is built by the De La Vergne Refrigerating Ma. Pressure at top of pipe out of well?) Gar door attac hment, EB. A “Hill heater a — . = os 124,815 
chine Company. Foot of Bast 188th Street, New York. Well 4 feet in diameter, 8 feet deep; engine Car door, box, F. J. Hanrahan : . Jims 
° P Car feuder, ¢. cg. White ....... , “G 
. S » » 0 > ater eate bodle ‘ a t o 
Inquiry No. 4058.—For a printing machine for | C¥!inder TIXIS inches; revolutions 2 per Car fender, street, J. Rawles........ : reeds g A eronny i: mt Bassk ; ates 
use in printing dies in caps, ete minute engine has 65 pounds compression. Car for railway trains, safe or buffer, Fence lifter, B ; stdorff - * 
The best book for electricians and beginners in elec, Or, if we assume that the exhaust is relieved ion = a 7“ satilat 5 "i. B. Rowland : Fence machine, wire, J. Harris am 
- ote e oO q ow lane 2 ¥ ence P ° oo ‘ re 
tricity is * Experimental Science,” by Geo. M. Hopkina. | at 50 pounds pressure at exhaust port,” what Car operated automatic tramway switch 4 — r -—- ; cae " , MS r CORFE +s 0005 
, u 5 ‘ende See (s ende 
By mail, #. Muon & Co., publishers, 361 Broadway, N.Y. | would be the actual and theoretical pressure | eoReniem, ; Davison .... eheecns Fertilizer, Frank & Freudenberg........... 724.565 
- : ee Car safety guard, street, C. A ‘illar ‘bro’ P iy o otio , 
lugairy Ne. 4059.-—For makers of white cork at end of pipe leading out of well? A The Car seat oe K. Picke a . eee mate — st a” i . for i machines 
o on 6 . ‘ 4 : : . 2 we ‘or preparing, awley, 
— ae u castings, and information as to how to | 1... pressure of your exhaust pipe at its etd, Cars, automatic conpling for steam, ait 4,574, 724,575 
: 5 or other pipes of railway, F. F. Lipps.. 724,720) pyoig ine for ~aring. ; 
F} ol oscribe De » Le aT om : f ‘ elds, roads, ete., machine for clearing, 
Fou SaLu.—Sh. p. marine gasoline engine. Patterns as you describe, will depend on the size of the ,¢ ara, etc., folding step for, G. F. Stans Pree 7” Zotel , 
for 3h. p. and 6h. p. and reversing propeller. Drawings ?'P* It should be no more than three pounds bury teseves 724,753) Filaments, sheets, or films from cellulose, 
£ » lier. PD for 3t nd 6h per square inch if the pipe from the well is “#"*; ventilating device for electric mo manufacture of, Stearn & Woodley 
or reversing propelie rawings for 3h. p. and 6h. p. : tors for, H. B. Rowland .... , binet letter, S. H. Wheeler 
and drawings for 5h. p. and 10h. p. one size larger than the engine exhaust pipe. Cars, ventilator for electric motors for, H Stafford ...... “ 
Mr. John La Force B. Rowland ... E. Roberts 
. (8940) T. L. G. asks Is there any Carbonator, E. E. Murphy ; . 
fete sheste: . —— . . . » substance and making same, T 
} Ketchum St., Rochester, N. ¥ Card punching machine, pia i'n Db = 5 ate ’ ’ 1 ' 
kind of a composition or solder to solder cop aon 1 ne . * , ; 
Ne. 4060,—For a steel bull ® feet long [eo : alarm ransmitter and signa auto 
alngeicz u Soe, everten inches loaded, srupel per and cast tron together, or is there any yo ag | joint, G. B. Lee matic audible, J. H. Munchausen 
led by stern wheel driven by gasoline engines. way to prepare cast tron so that it can be pelo > peony G. A. Cowgill "Sra M41, apparatus for rescuing persons from 
Carpet or rug edge holder, J. L. Kings ildings in e of. M. Schroter : 
Wanted—Kevolutionary Documents, Autograph Let united with copper? \ Cast iron and other . — re se dietienk 724,885 | Fire extinguisher yparatua, C. A. Teal 
» , . metals may be Idere gether 1 P attier. i levated carrier Fire extinguisher, chemical, G. W. Coon.. 
ters, Journals, Prints, Washington Portraits. Karly a ~~ Spin ed to ether yy first tin ‘arver fork and guard, E. C. Martin Fireproof, rendering fabrics, G. Blenio.. 
American (lustrited Magazines, Kariy Patents signed | "!9€ the cast iron surface. This may be done | Carving machine, E. Thern’....... Fireproof wall, ete., J. Schratwieser one 





Fishing: reel, W. G 





( 

( 

( se 
Casing perforator, P. H. Mack ......... 
( 

( 

( 





by Presidents of the United st " on small work by ai tinamith’s copper and ps 

y « , nC ates. Valentine's = : PI ‘ash register, Smith & Giles ...... 724! Floating brttery, A 
Manuals of the early #'s. Correspondence solicited. pure tin The cast-iron surface must be| Cathode, C. J. Henry wees éae 724,862) Floor mat, metallic 
Address ©. A. M., Box 1, New York scraped with a file and rubbed with sal eilings roofs, ete., construction of, J Fluid conducting pipe, 


Kulhanek Fluid motor, retary, J. F. Co ley 


ammoniac, when the tin may be rubbed on the | Cement lined pipe, J. T. Langford. 





7: 
NOTICE TO TUNNEL CONTRACTORS ( te , 7 = 7 Forceps, hernial, J. H. Kochenderfer 
. " surface with the hot copper Centering tool, 8. G hwanm ble ‘ Forge, portable, A. J. Gurney 
Sealed propesats marked “ Bid for Tall Race Tunnel” ‘ —< PI Centrifugal extractor, BE. F Moor 7 F urnac b, R. 1 Yeoman 
(8941) C. P. L. asks for some formula Centripetal trap, A. J. Greenaway 7 Furnace, G. F. Rendall 


will be received by the undersigned until noon, May Il 
oon, May Tl, Chain making machine, L. Brockmann Furnace A J. Vaughan 


8, for the construction of a tall race tunnel for the | for a fireproof cement suitable for setting hair back adjustable support, J. Luppino 





lias. . on ‘ Furnace bridge, boiler, R ? Sturrock 
bene ap and Niagara Power Co., of Toronto, Ontario. | earthenware tiles around a fireplace Port- Charcoal and conserving the vaprous distil Furnace grate, H. BE. Re« 
Jans and specifications for this work are on file,and | jand cement, and cement and mortar. will pots s thereof, making,, F. W New Furnace top, blast, Cromwe i & Koelke 
verger 2 heck 


can be seen aft ro 

<b Sines tn or Mareh 0, 1908, at the company's offices not stand the action of the fire A. Wire| Checkrein hook for gin caddies, ©. Stack 
4f6 Building, Toronto, Ontario, and Niagara Chuck, H. F. Neumeyer 

Falla, Ontario, or oftice of F. 8. Pearson, No. 0 Broad Chuck, drill, H. M. Reynolds 


way, New York, Room 20 The right is reserved to given good satisfaction; only as much should Churn, M. Kelley 
a Geer 


Fuse block, J. B.. Morgan 

Gaining machine J. M. Strubel 
Game and game tablk Oo. Pryibil 
Game apparatus, H. J. Frysinger 
Game apparatus, S. A. MeKelvey 


felay mixed with silicate of soda solution has 





be made up at a time as can be used tm- Chern, 





reject any or all proposals. Frederic Nicholls, Vice Cigar ‘protector, R. G. Fraser ae toad ant mak ar Game al : 
Presi ™ > mow : jame board an ’ ‘ game ece re 
dont and General Manager, Home Life Building, | ediately, as it bas a strong tendency to | Cipher code system, 8 Beverldge ceptacle, combined, H. Van Altena ... 724,760 
Toronto, Ontario, harden. A mixture of equal parts of powdered Circuit breaker, 8. T. Hutto Garbage furnace or crematory, EB. J. Lit- 
oxi r ao 1 sine Claw bar, C. W. & C. a hrelice “ld tle. et al Phe ree 724.08 
WANTED—A six or eight block iron frame draw bench | Peroxide of manganese and zine white, mixed | @eyis, RO Wolf Garment, bifurcated, BE. Arpin vetoes 
Garment hanger, 8. W. Bonsall covees 124,427 





for drawing wire from No, 7 to No. 12; give full desorip- | With silicate of soda solution, is also very | Glock: A age a . 6 bea 
jock striking mechan ism, }. Schuman 


tiow. Address ©, B., Box 173, New York. good. Use immediately. Cloth cutting machine, aachitonh, P. Howe. 724,869 (Continued on page 305) 
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Manufactured by Knob attaching mechanism, 
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Generator Set, Paris E: 


Gold Medal. Pan-/ 


For Heavy Continuous Work |!<«. W. 
every machine shop will commend our 
Power ripe Threading and Cut- 
ting Machine. Cones are central 
over machine, equalizing the weight. 
Within the cones are compound gears 
giving six changes of speed Gears 
require no extra space, and are pro- 
tected from dust or accident. Chasers 
can be opened, threaded pipe removed, 


another inserted and cut without stop- mann 

mm none. cP Send for ( ‘atalogue. Low water 
iE MERRELL MFG. C 0, Ralph . 

501 a urtiss Street, TOLEDO, OHIO. | Magnet coil, 
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grave 
fountain, 
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Perfecting press, 
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Piling, Hartung & Bauer 
Pill coating machine, E 
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Pin tongue 
~| Pipe. See Cement 
Pipe carrier, 


There is never any question 
about the quality of a 


B. F. BARNES 
UPRICHT DRILL. 


The tool here illustrated is our 20-inch 

Drill, and we guarantee it to drill up to 
lineh in steel and 144 inch in cast iron 
at a good gait and without strain. We 
build larger sizes and will be glad to 
send full data on our entire line to 
interested people. 

B. F. BARNES CO., Reckford, Ill. 
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If you need a carpenter to help you repair your roof with Plow, F. 


Warren’s Natural Asphalt Stone Surfaced Roofing | Plow, E. 


on the market. It is dur- 
able, fire-proof, and does 
not require painting. 


‘oo! or 


Comes ready to iy in Power shears, 
rolls containing 108 sq. ft. | ! meg = 
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Warren Chemical & al & Mig. Co., 172 Broadway, New York | Preserving 


puede paratus dor. 
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. 724,768 


724,561 








Ore roasting furnace 
Ore separator, 





724 
Hardner «& La Wivtere. p 





- 724,638 
. 724,084 
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Propeller, 
Propeller, 
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Dry Batteries, Also General Selling Agents for] pujjoy or 


53 Maiden Lane, New York. 154 Lake St., Chicago, | jum? Plunger 1. | 
———| Pump valve 
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Rail clamp, 
Rall joint, 
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724,003 


724,450 


724,542 
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erful brakes. Simplicity 
joined to durability; 
speed united with 
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wrought in 
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and roomy touring car for 
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a-vis, giving a comfortable 
support for the back. The 
body design of the Cadillac 
is a very pleasing effect for 
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heme, at and wish to learn how to make a living from a few scros, 
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Building Monthly 


NEW VOLUME NOW READY 


VOL. 34-JULY to DECEMBER, i902 
A Monthly Magazine of Domestic Architecture 
Sumptuously Illustrated 
276 Illustrations Six Covers in Tint 146 Pages 
Bound in Boards Price, $2.00 prepaid by mail 


The Thirty-fourth Volume of the ScIrENTIFIC 
AMERIQAN BUILDING MONTHLY more than maintains 
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ng architects of the day; it« editorial d'ecus- 
sions 0 pa al subjects relating to domestic arch|- 
tecture; and specialized partment. make it 
pee moet use: jar end most valuable sublication of ite 


TALKS WITH ARCHITEUCTS 
a Tatk Oh House Fittings,” by 4 sani 
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mp ai r. Charlies M. Lehean on “ Opportuni- 
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EDITORIAL ARTICLES 
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“ The Arts and the House” “The Country House. nd 
“How the Architect Helps the Howe. *How 
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Kitchen,” “New Books.” “Legal } tee » Red 
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The SCIENTIFIC AMERICAN BUILDING oniene 
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erate oreo. ether with a cover beautifully printed 
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taken expressly for the ine and are printed with 
every advant of. the "sart. The plans which 


accom pany most of the illustrations present a complete 
thie a of each subject and are a unique feature of 
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accompany each il\ustration. The illustrations 
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| Ratlway aystem, third rail electric, W. G. 
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a ua € oo s! Railway trains aufety device for stop- 
ll ping, T. T. Chaloner oa0 ft 
| Railway vehicles or trains, controlling ays 
i a) tem f G. Gibbs : 
Record indicating device, W. L. Trill 
1902 EDITION Rett der, A. Carlson 
— See Quicksilver roaster r 
’ : } ‘ Rolling mill coupling, Edwards 
e Of § ig ing Ips Rope machine, ¢ J. Bankes 
dotar expat engine, R. 8S. Matteson 
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By FRED T. JANE Rotary motor, J. M. Crowley Sen6esseeee 
vw of the Naval Game (K vspiel Rubbing or polishing machine, M. 8 etpnanied 
Author . , a _ rlegspiel) Rug fastener, J. L. Kingston ee . 
Used as a text-beck in Buropean navies. The only | Sash lift, C. P. Howard 
absolutely correct and complete work of the kind pub- |Sash lifting apparatus, gree nhouse, John- 
lished | ston & Foley eee 
' chment, b ‘ 
34 Pages. Over 3,000 Illustrations. Oblong Quarto. Uloth | 32% ite . L. a oo Be panes 
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Seal for envelopes, packages, etc., 
Fleece oe 
. . Sealing machine, envelop, H. J 
NOW READY. Seat and back, C. W. ——1 
e Seeding machine, 8. H. 
M a Ma h ne sowing machine awl mec eaten. Dodge «& 
oaern cni DINER Sinbesadsstiintas sot 
Sewine machine rotary take up, 
ling s 
Shop Tools quate machin talidn. 4. Vaghotbes 
Sewing machine shuttle, F. L 
Shade wanes bracket and sash stop, . 
Their Constraction, Operation and Manipu- Crowthe ‘ ‘ » = 24,548 
lation, Including Both Hand and Sheet metal pehdiing machine, ¢. T Tarpen- 
™ ning " ° 
Machine Teple. Shoe, C. H. Goodwin 
By W. H. VANDERVOORT, M. E. Signaling apparatus, Dunbar & Dean 
Silk lustering ma ine ‘ Stuart 
Larye Svo 176 Pages. 673 Ilbustrations Bound in Cloth, |Skein scouring and dyeing machine J. W 
Price $4.00. Skirt ‘ Sevates I. P. Sutton 2 
An entirely new and fully illustrated work, treating | Skirt or train lifter, H. M. Todd 24,75 
the subject of Medern Machine Shep Tools in a |Sieigh, Merrill & Belton 724,910 
concise and comprehensive manner. Special care bas | Smelting apparatus, electrical, R. L. Barn 
beer taken to eliminate ai) matter not strictly pertain- hart 724,778 
ing te the subject, thus making it posmble to give the | Smoke consuming apparatus, furnace, J. F 
reader complete information pertaining to machine Zaruba 
mag Pe and methods in a single volume at @ mode- | guoker's article, A. C. Cornell 
rate price 3 ‘ , , ° , . _ 
ogteally arranged; the various hand and = my 7“ ry hine, F. C. Harris 
vine mm grouped into classes, ang descrip- soap mom . ora ‘ 
tion ot each given in proportion tot r relative um- | Solde r, Rice & Monk 
portance. The illustrations rep t » very latest Sold ring ron, C. BR. Gutner 
tools and methods, all of which ar early described, |Seldering or joining can body seams, ap 
Bach tool ts considered from the following potnts paratus for, G. W. Berry 724,785 
FIRST—Its construction, with hints as to ite manu- | Soles of boots or shoes to their inner soles, 
tacture ittaching the outer, I A. Casgrals 724,482 
RCOND- Its operation, proper manipulation and care. | Sound recording ind) «6reproducing machine 
FHinD Numerous examples of work performed. sound box, G. K. Cheney 724,435 
Spark catcher locomotive oO. H Heyde 
mann 
Spectacle bridge, rimless, | A. Stevens 
Spindle catch, M. Seveney 
Spinning apparatus vith rotating head, J 
I Schmidt 
Stair structure, N. Boils 
THEIR CONSTRUCTION AND USE | Stir, Ses Wii AP Mekenson 
Steam drying apparatus, T. J. Nelson 
For the Modern Working of Steam engine G. Coustillac, Jr 
Steam generator, ( I Fox 
Sheet Metals. Steam generator, H. Sinclair 
Steel, making, F. f Young 
By JOSEPH V. WOODWORTH Stereotype, A. L. Andersor 
Sterilizer R Speare 
Octave. Cloth. Very Fully Illastrated, Stoker, mechanical, D. Hurst 
Stone dre sing machine, A I Jones, 
Price 83.00 Postpaid, 724,706, 724,707 
This book t* a complete treatise on the subject ae, tena machine, artificial, N . 
and the most comprehensive and exhaustive one in | ., = ~ W : 
existence. A written by a practical @ for stone tub, wreee 
practical m one that no diemaker, Stove, J. M. & R. Crownet 
toolmaker or inetal working mechanic can ‘afford te bs Stove or furnace, W. 8S. Beale . 
without Stoves and chimneys, hot alr box for brick 
Dies, press fixtures and devices from the simplest or tile, H. Niemeczek . «+ T25,007 
to the most intricate in modern use, are shown, and | Stub runner d subsoil attachment there 
their construction and use described in a clear, practi for W Fetzer . 
cal manner, so that all grades of metalworking me- | Stud, shirt bossom J Ww Lawaon 
chanics will be able to understand thoroughly how to | Stufting bex for flexible steam or gas tur 
design, construct and use them, for the production of bine shafts. A. Schutt ite 
the endless variety of sheet-metal articles now in daily | sugar molding apparatus, H. Pasaburg 
aoe Supervisor's assistant, 8 Betts 
Surgical truss B Chamberlatn 
~ , y 7 Swinging gate 1 I jee 
HiA RDENIN G, Switch stand, A. B. Bellows 724.656 to 
~ - > - 2 Syringe cam hy poderm le B I W inches 
“ 4 ter 
| BM I ERIN G, Syringe nouzle J 1 Montgomery 
a ryo THs | Table M. Manfred 
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and Kimaey 4 
FORGING OF STEEL  [fetepione ston. sn Sihs 150 
Telephone system, J. H. Mason 724,504 
Telephor transmitter switch mechanism, ( 
By JOSEPH V. WOODWORTH Holm 
Tent wall clasp, EB. Covert 
Author of ‘DIES, Their Construction and Use.”’ | Thermo electric battery, B. J. Hall 
} Thread unroller, 8. W. Wardwell 
Octavo I) pages 2 lWustrations Bound in Cloth. Threshing machine, pea, J. M. Brasington 
PRICE $2 50 Threshing machine self feeder, D. A. Simp 
“* ° son 
A new work from cover to cover. treating in a clear, | Throw device, variable, M. 8. Cooley 
concise manner all modern processes for the Heating, | Tire inflating device pheuma tie \ 
Aunealing, Porgina, We Tain wayée ning and } Gingtns 
Tempering of steel, making it a book « reat practi- | Tire, pneumatic, W. Edmunds 
cal valine to wotal working mechanics = cose with | Tire, rubber vehicle G. B. Dryden 
special directions for the successful hardening and tem- | Tire wheel, R. & Graham 7T24 
pering of all steel tools used in the arts, including milling | To pipe A. Andren 
cutters, ta thread dies, reamers, both solid and shell, Crane 
hollow mi fis punches and dies, und al) kinds of sheet handle, A. Film 
metal working tools, shear blades, saws, fine cutlery, and holder, electric M. Loewenthal 
metal cutting tools of all description, as well as for all | impact 1 f Clement " 
implements of steel, both large and email. In this work | ty 
the simplest end most satisfactory hardening and tem- machine, W. Sellers t . 
pering processes are given eomees* H. A. R. Prindle & J 
delph 
TT spinning, F. L. Cook 
Tey iH. G. Sammons 
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OIL ENGINES Tray, serving, H. L. Palmer 
Trolley ‘ 1. Olsen 
By GARDNER D. HISCOX, M. E. Truck, F. EB. Caton 
5 Pages. Large Octar Ilustrated with 770 Handsome pecs i Wablrabe Kofek 
Engravings | Pena 
| Truss, A A. Raymond 
Price 82.50 Tube w iding machine, H Fergusson 
Tubing aking, F t iechowt . 
The only American book on an Interesting supject, | Tunne lity “whic ‘id, T Cooper _ 
Full of general information about the new and popular | Twine, et: cover or holder for balls of, 
motive power, its ex: -- i , of management, | 4 Shedlock r 
Also chapters go. Horveleas Vehicles, [ioctria Light: | Twine cutting device, J. W. Mow 
enlarged ws | Typewriter, J. Alexander 
Typewriter bar movement J Alexander 
! ‘ Crosse & Griffiths 
Ty pew holder, F BE. Williamson 
es —" y 2 « Vaccina edle Oo. Thomas 
Norseless \ ehicles, Valve, T. A. Knickerbacker 
° \ bucket bettem, V F. Norman & 
Automobiles and |i i Berghause: 724,805 
‘ | Valv ‘ Hing ipparatus, electromag 
: ‘er 3 | neth I Waterman . 
Motor Cc 5 < les | Valv cylinder rellef R. Zehnder 
Valve gear steam nel slick Ss Ss 
Operated by Steam, Hydre-Carben, Electric Younghusband -~— ORT to 
and Preumatic Meteors Valve mecheniam, time, A. W Knox 
co Valve, ateam engine, J. F. Van Tuyl 
By GARDNER D. HISCOX, M. E. Vaporizing water, means for, H. F. Wall 
Large Seo. S16 Iustrations. Cloth. 46) Pages Varniah,. ompeosition for removing J KE —— 
Price 83.0 Miller 7T2h,002 
aie Vehicle brake and coaster for cycles, et 
A practical Treatise for Automobilists, Manufac- W Re binsoen 
turera, Capitall Inventors, Promoters and everyone | Vehicle controlling device, motor w 
interested In the development, care and use of the Worth 
Automobile. Tats work is written on a broad basis, and Vel 
baw! ehicle dreft attachment, W D. Carson 
cowprises in its scope a full description, with illustra Vehicle geat 4. P. MeLellar 
tiuns and details, of the progress and manufacturing | y°) i" " Ben’ . ’ 
advance of one of the most important innovations of Vehicle propeller wheel, H. O 
the times, contributing to the pleasure and business maASn 
convenience of mankind. This book is up-to-date and | Vehicle spring, A. Armatrong 
very fully illustrated with various types of Horseless | Vehicle steering gear, J. & J. Field 
Carriages, Automobiies and Motor Cycles, with many | Vehicle wheel, J. G. Westover 
details of the same, It also contains a complete list of | Ventilator See Car motor ventilator 
the Automobile and Motor Manufacturers, with their | Voltameter for the electrolysis of water, 
ad.lresses ae a list of patents issned since 18% on Garut! & Pompili 724,842 
the Aut ile inoustry. A full tlhustrated cire Wafers t machine for cutting, H. A 
will be sent free 60 any address , Huncerfore . - 578 
Wagen brake, I. Sartain .. 724,500 
EW Pull descriptive circulars of above books will be matled St brake, Loper @ Halley 74.000 
Sree upon application. Wagon wrench and jack, D. Clary 24,427 
Warp stop motion mechhnism, C. H Draper 724. 448 


MUNN & CO., Publishers, 361 Broadway, New York 


(Continued on page 307.) 


















BARKER MOTORS 
ite 6H. P., $80 to $220 


Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 


Launches, Valves, Specialties. 
C. L. Barker, Worwalk, ct. 





n boy Ang to take orders for our new 
uaranteed Bicycles. 


“New 1903 Models 






°? Read Racer $74,758 
no better bicycle at any price 

Any other make or model you want at 
one-third usual price. Choice of any 
standard tires and best equipment on 


Put it down in “‘ black and 
white”’ that if you want to 


st guarantee, “ 
We i) ‘AL shave with the greatest 
C. 0. D. to any one without a cent deposit " 7 - ail aia 
andallow 10 DAYS FREE TRIAL comfort, convenie nce and 
ponerse fee is binding safety, you need Williams 
Good 2nd-han heel . ’ 
B Sort Fetmeet Whe have written for our free Shaving Stick, 
D OY engravings and full descriptions, Price, Twent Conte. ofall 
ite we y-five ad o f 
D OYOLE GO. “Dept. 69-¢, Chicago. Druggists 


The J. B. Williams Co., Glastonbury, Ct. 


THE TURNER BRASS WORKS 
57 MICHIGAN ST., CHICAGO. 
ALUMINUM,BRASS AND BRONZE CASTINGS 
MACHINING , STAMPING. SPINNING,POLISHING, 

PLATING. 
ESTIMATES FURNISHED ON SPECIAL WORK. 


LONDON PARIS DRESDEN SYDNEY 

























Who hay the 
right time ?” 


man who hays 


ELGIN 


TIME 
every time 


Every Elgin Watch is fully guaranteed. All jewelers have 
Elgin Watches. ‘“Timemakers and Timekeepers,’’ an illus- 
trated history of the watch, sent free upon request to 


E.Gin Nationa WarTcH Co., 


The 


Ergin, tee 








” 


NV YOUR 


If you are thinking of buying an Automobile, you can 
save a few hundred dollars and get the higbest satisfac- 
tion in every way if 
you purchase a 


_ “Morlock” 











DRINK PURE WATER 


if you want to be healthy. Don't 
venture on drinking doubtful 
water Always use the 


Berkefeld Filter 


which compietely removes typhoid and 
cholera germs from the water. Send for 
circulars. 


BERKEFELD FIL = co., 







4 Cedar Street, New York, Runebout 

[t is durable, 

simple, com 

fortable, prac 

tical, reliable 

d economi- 

FOR LIGHT WORK. a 

Has These Great Advantages: are of tubular 

The speed can be instant hanged f to 1600 without steel, tires 

stopping or shift r applied can be graduated « cae best 

to dri th equal safety 1¢ smallest or largest drills kes, the 
within fis range—a wonderful economy in time and great finish in black, red or blue. Price 8650. 00. 


saving mm drill ae Bow {VW Send tor catalogue. 
WwW. F. & JNO. BARNES ©o., 
Established Is 


1999 Ruby Street, 


MORLOCK AUTOMOBILE MFG. CO., Inc. 
Buffalo, N. Y., U.S. A. 





Rockford, Tl. 


How to Paint 
a House Cheap 


And Have it Guaranteed to Look Better, Wear 
Longer and Cost Less Than the Best 
White Lead Paints. 


Never Fades, Cracks, Chalks, Peels or Blisters and is Not Affected by 
Gases. Fifty Sample Colors and Illustrated Bookiet Prepaid to 
Any Address Absolutely Free. 


The cost of painting the house 
and barn, outbuildings and fences 
is a heavy burden. Cheap paints 
soon fade, peel or scrape off and 
white lead and oll costs so much 
and has to be replaced so often 
that it is a constant expense to 
keep the bright, clean appearance 
x0 desirable in the cozy cottage 
home or the elegant mansion. 
The following are a few of the 
Jarge users of Carrara Paint: 








never blisters, never ls, covers 
more surface than the highest 
peed paints and costs less than 
he cheap mixed paints that in- 
= instead of protect. There is 
ut one Carrara. It is made by 
the Carrara Paint Agency, Gen- 
eral Offices, 808 Carrara Bldg., 
Cincinnati, Ohio, and anyone 
having a house to paint should 
send for 50 free sample colors 
and our handsome booklet, show- 
ing many buildings reproduced in 
ali the colors just as they ere 





Pennsylvania R. R. Co.; Pull- ainted from this great -paint 
man Palace Car Co.; Chi hat has stood the onost rigid 
Telephone Co.; Central Union tests for 25 years and, bear in 
Telephone Co.; Field Museum, mind, that it is the only daint ever 
Chicago; Kenwood C lub, Chicago; ke manufactured that is backed by 
Cincinnati Southern; C.& E.1.R. The Waldorf-Astoria, New & positive guarantee in ever 


R. Co.; Denver & Rio Grande R. York, One of the Most Magnifi- case. Distributing depots in all 
R.; Wellington Hotel, Chicago. cent Hotels in the World, Has peacipal cities. Write to- 4 and 

Carrara is us because itlastS Used Tons and Tons of the See. alf your paint bills in the 
longer, never fades, never cracks, World-Famous Oarrara Paint. f 
































\priL 18, 1903. 


Scientific American 
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(Linen Mee y 


Qind 


Because it has real merit this Pioneer 
Linen Underwear grows in popularity 
every year. It is so comfortable—so 
satisfactory, that those who wear it 
once, recommend it unqualifiedly. 





The Garments or Booklet telling about 
Them At Leading Dealers Everywhere. 


THE DEIMEL LINEN MESH CO., 
491 Broadway, New Vork. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
*“CAN I BECOME AN ELEC. 
PRICAL ENGINEER 3 id 


We h Electrical Engineerir Electrie Lighting, 
ae ute Rail ways, Mechanic al Rasianers ing, Steam Engi 
ng, Mechanical Drawing, at your home by mail, 
Ios titute indorsed by Th a n Edison and others. 

ELECTRICAL E NEE oe Eset UTE, 
Dept. A, 240-242 w. 1 3da St. New Vork 


LEARN PROOFREADING. 


f you possess a fair education, why not utilize it at a genteel 
al uncrowded profession paying $15 to $35 weekly? Situations 
always obtainable, We are the original instructors by m: 
HOME CORRESPONDENCE SCHOOL, Philadelphia 


7 A VERSAL 
POCKET MEASURE 


The only practical all around measure 
3 ver made. Measures curves of al! kinds 
as easily as straight work. Simpler than 
a rule for it is a revolving rule. A time, 
brain and money saver. Absolutely ac- 
curate, Measures any distance. Can be 
set to “zero” at will, Any one can use it. 
Highest endorsements. If not at your 
dealers send to us direct. Circular free 

td = ae MFG. &., 


% LAKE STE CHI AGO. 


AN ENGINEER’S LIBRARY. 
Ant absolute Encycsopedia for Engineers or for Steam 
Users, Electricians, Firemen and Machinists, is the 


HANDBOOK ON ENGINEERING. 
By HENRY C. TULLEY. 

Third edition, enlarged and revised, 5,000 copies, now 
ready. Sent anywhere on receipt .ot price, $3.50 
money back if dissatisfied. 90 pages. 400 fine tllustra- 
tions, Thoroughly reliable and practical. Handsomely 
bound in leather and eilt. Pocket-book form 

H.C. TULLEY & C®O.,, 
1060 Walnwright Bidg., St. Louis, Mo., U. 8. A. 


Squabs Pay 8! 


fin Easier, need attention only part of 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
farmers, women. Send for FRE 
BOOK LET and learn this imme nsely 
rich home industry. 


Plymouth Rock Squab Co..14 Friend St., 


MONOPLEX INTERCOMMUNICATING 
TELEPHONE $4. 00 each 


The simplest and strument now on 
€ f 













































the " A bes 1 eed for one year, 
Diagrams and direct e ly can 
r x three sys- 
ge of " 
Price, F Static o Instru #4.00 each 
n © 





ATWATER KENT MFC we 
110 N. 6th St., Philadelphia, Pe 


A Handy Book 
To Have 


Montgomery & Co.’s Tool Catalogue 


It is illustrated throughout and de- 
scribes and prices Tools. 704 pages, 64x 
44¢ ins. The latest edition, with dis- 
count sheet by mail for 25 cents, 

MON’ rGOMERY & ©®, 
m St., New York City. 





105 F 


9 222222222322322992399299: 
OIL--SMELTER--MINES 
Dividend-Paying Mining, Oi] and 


Smelter Stocks, Listed and 
Unlisted, our Specialty. 


DOUGLAS, LACEY & CO. 


Bankers & aetein fiscal Agents, 
Members N. Y. Consolidated Stock Exchange. 
66 BROADWAY & 7 ew ST.. NEW YORK. 


realizing the large 





Booklets 
inter pat “and profits 















on applic mat len. 


Sececee cecececceeeeeeecceee” 





50 YEARS’ 
EXPERIENCE 







Trace Marks 
DESIGNS 
CopyricuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four month), $1. Sold by all newsdeaiers 


MUNN & Co.261 srosdway. New York 


Branch Office, 25 F St , Washington D.C, 





} Window lock, 


| Game of cards, J. M 


Washboiler, E. Burns 
Washing machine, N. Densler <e 
Washing machine, M. J. Dunn............ 
Washing machine operating means, J. R. 
Carter eee ee cesescecces eo 
Watchease spring, C. Nobs, Jr Peery: 
Watch mare me ee boxes, ete., holder fer, ©. 
J. Oln ; Seeces : 
Water atin, %, Fr 
Water meter, F. Lambert sees 
Water to washstand basins, etc., 





BOWMAN .....sesseees 


electrical 


control of the flow of, I. G. Water 
man ve ohovndg ete pues CARE 0S 

Water tube boiler, F. M. Faber . 

Weather strip, 8S. E. Moore ..... 

Weft fork, J. H. Foster evens 

Welding die, link, W. N. Gourley... 

Welt butting machine, C. I Eaton 

Wheel, W. I Laswell omens 

Wheel rim attachment, traction, G A 
Lavender ‘ered acebennad 

Whip, H. F. Moore = itiene 

Windmill, A. Morrisson ........ 

Window, P. O. Haltmark 


Window casing and sereen, F. C. & A 
G. Eastman Sane 
Window cleaning apparatus, 8. C 
Window cleaning d Rayer.. 
Window caning pk ty chair, C. Bucke ™ 
Hannan & Lucas 
Window screen, F. C. & A. G Rastman. 
Window screen, adjustable, E Giles... . 
Window, storm, C. 0. Dodge.. 
Wire stretcher, gate, J. M. Re iterman. 
Wrapping machine, L. Bonnefoi 





Wrapping machine, package, EB. E. Miles.. 
Wrench, J. Hoffman , o0000ee0 garees 
Yoke and pole connection, neck, E. C. Rishel 
Zinc, treating reece ores of, V Cc 
Wetherill ..... ° “—— . 
DESIGNS 
Decalcomania transfer sheet, R. Whyte.... 
Dish or similar article, covered, A. Mount 
ford . . 
Dishes, mounting for metal, 8. H. Leaven 
worth . ° 
Flag or banner, W. B. Stevens 
Glass vessel, cut, W. C. Anderson. . 
Glass vessel, cut, W. Marrett.. 36,2 


Ring, J. C. Miller 
Steol leg, C. D. Oreutt 


TRADE MARKS. 


Asphalt and products derived therefrom, 
Orinoco Asphalt, Gesellschaft mit Be- 
schrankter Haftung 

Beer, lager, Pabst Brewing Co 

Boots and shoes, leather, H. Koch...... 

Brooms and brushes, Joseph Lay Co. . 

‘theese, Societe des Caves et des Produc 
teurs Reunis de Roquefort (Aveyron). 

Chemical eradicators, C. Wigg & Co.. 

Cigars, R. Alvarez y Riv 

Clothing, certain named, 
facturing Co o< 

Cookies, Weyne Bise uit Co. . es 

Cooking utensils, earthen, Kildow & Lowry 

Drees shields or protectors, Omo Manufac 
turing Co. ae : 

Extracts and perfumes, E. B. Norton 

Haddock 


s . 
Standard Manu 


ielatin, Whitman Grocery Co 
jermicide. antiseptic, A. A. Kleinsc hmidt. 
Gloves, Larom 


Hair and scalp preparatio n, J. Weber. 

Hatchets made entirely of metal, W. Me 
Arthur 

Incubators and brooders, Geo. Ertel Co 

Knot tying implements, Barber & Colman. 

Lamp mantles, gas, H. Barna 

Liver regulators, Kihoma Medicine Co 


Mackintoshes and rubber coats, Hodgman 
Rubber ¢ ° . 

Medicine for certain named diseases, Swift 
Specific Co 


Medicine for malaria and kindred diseases, 
Cc. J. Murphy 
Music, sheet, 
Oil and varnishes, 
luc 
Packing, certain named pliable 
American Metallic Packing Co 
Paper, substitute for wall, A. V. Kirkeby 
Perfumed preparations in powdered, paste, 
solid, and liquid forms, V. Klotz, 

40,045, 
American 


; Haviland & Dre aser 
linseed, W. H. Star 


‘metallic, 


Picture apparatus, moving, 
Mutoscope Biograph Co 
Remedies, cholera, } 1. Davis 
Ribbons, Wells & Strauss 
Salve, Zorgo Salve Co 
Saws, Shurley & Dietrich 
Shoes, leather, Wertheimer Swarts Shoe Co 
Seund records, American Graphophone Co 


40,086, 








Spoons, forks, knives, and ladles, silver, 

Oneida Community 40,069 
Teas, mixed, Preston & Stauffer 40,067, 40,068 
Tires for vehicles, rubber, Buckeye Rub 

ber Company ° 40,079 
Tobaceo, smoking, G. B. Lobravico 40.064 
Tonle and blood purifier, A. L. Smith 40,048 
Vehicles and parts thereof, motor-propelled, 

Aurora Automatic Machinery Co.. . 40,080 
Veterinary remedies, certain named, Taylor 

& Reith 40,054 
Whisky, McLean & Shaffer 40,065 
Vonst,-- @. --Peeter, ....cvwseccces 40,062 

LABELS. 
“, Fireman's Discovery,’ for medicines, 

B Brady ocneeseoceers 9,879 
“Carrie Mell,"’ for cigars, C. B. Hensc he 1 

ee GR acexcectesonssespanesabios 9,874 

Daggett’s Choe olate Pe ppe rmints,’ * for con 

feetionery, F Daggett ‘ . 1,872 
‘Daggett’s Chocolates for confectionery, 

F. L. Daggett & Co.,......... ; 871 
“Doctor Twig's Remedy Road Cc atarrh,’ ' for 

medicine, J Smit isheeresescess 9,877 
“Dr. Winston's Mountain Mnoot Pills,” for a 

meGicine, DB. FT. Waves. .ccssccscsiccvess 9,881 

Laxative Flour,” for flour, Fair Brothers.. 9,869 
‘Marshall's Dead-Shot for Chills and Fever, 

for a medicine, T. P. Marshall.......... 9,878 
“Peptorine for a medicine, Battle Creek 

meekte Taneet OO accsccsnsaneeces 9,880 

Queen Alexandria of Judea Lotus Balm,” 

= a toilet preparation, J. L. Dezeabault 

& Co Cade nvtedecvesenseesedesas 9,876 
“Ralston Crisps,’’ for cereal * food, Ralston 

Purina Co 9,870 
“Royal Seal,"’ for cigars, American Litho- 

graphic Co eens cudeasetae 9,873 

Sager Special Chemical Process Axe," for 

axes, Warren Axe & Tool Co 9,882 
“Svensk Toddy Cognac,’’ for cognac, B. 

Lindqvist & Co cindécereheatenensesnianll 
“The Warren Axe,”’ for axes, Warren Axe 

& Tool © POT eye TT 9,883 
“Yeast Queen, for dry hop yeast, Peerle 8 

WORSE -Wipbsctccnrmsscacacciassé socccccces 9,868 


PRINTS. 

“Grippura Cures Grippe,’’ for medicine, A. 
Crichton . os escengee 
Our tright Lighi,’’ for eens tobacco, 
Henderson Lithographing Co..........+.-++ 
Yeager,’’ for bathing suits, ho- 


graphing Co 


A printed copy of the specification and drawing 





of any patent in the foregoing list, or 
in print issued since 1863, will t 
this office for 10 cents, i 
number of the patent 
given 
York 
Canadian patents may now be obtained by 





and the 4 


ventors for any of the inventions named in the fore- 
particulare 


going list For terms and further 
address Munn & Co., 361 Broadway, New Y 


Lawlor... T 





Henderson Lit 


furnished from 
the name and 


d 
Address Munn & Co., 361 Broadway, New 


724,800 
724,446 
724,558 


724,451 


. 724,004 


¥os.c8 
24,792 
24 718 | 


24,027 
24, 560 
7 4 
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4,895, 


36,279 


36, 280) 


4 
36.281 


40,057 
40,066 
40,0438 
40,074 


40,060 
40,056 
40,0638 


40,040 
40,061 
40,075 


40,0388 
40,044 
40,084 
40,059 
40,055 
40,039 
40,047 


40,077 
40,082 
40,081 

40,071 
40,049 


40,041 
40,050 


40,051 
40,035 


40,058 


40,076 
49,070 


40,046 


10,073 
40,052 
40,037 
40,053 
40,078 
40,042 
40,072 





patent 


ate be 


the tn- 





ork. 


METALS 


I LU Et) > 
KINI: 








Far Life Struggles 
Of aJMUIt-Mitionale 


TELLS HIS MONEY-MAKING SECRET 


Several years ago a young man stood by a foul 
smelling oil tank stirring the crude oi! as it passed 
through the refining process. The first year he 
earned just $300. He was not disheartened. He 
forgot the present while planning for the future. 
He worked with unflinching purpose ; he took ad- 
vantage of every opportunity which presented it- 
self. To-day nearly every gallon of oil consumed 
in this country is purchased of the vast corporation 
of which he is president. 

What is the secret of John D. Rockefeller’s suo- 
cess? What is the force which shaped his destiny? 
According to his oft-repeated statement it is Per- 
sonal Influence; the power to control and direct 
the minds of others. 

Personal Magnetism, the true secret of personal 
influence, is the natural birthright of every man 
and woman. It is a science which can be studied, 
mastered and applied the same as any other 
science, The man or woman who is ambitious, 
who wishes to advance in his or her vocation, who 
wishes to achieve success far above the average, 
can develop this wonderful power and wield it with 
mighty force. 

How to develop Personal Magnetism, how to 
control people in your everyday life without their 
knowledge, is the topic of a valuable book from the 
pens of twenty eminent specialists issued by the 
American College of Sciences, The directors have 
decided to distribute a limited number of copies of 
the work free, to people who are really desircus of 
achieving greater success in life, The Hon, James 
R, Kenney, ex-Mayor of Reading, Pa,, a noted 
author and scientist, and an officer of the college, 
has agreed to personally superintend the distribu- 
tion. 

Mr. Kenney says: ‘ Tell me what kind of work 
you are engaged in and I will send you a book 
which will put you on the road to success and 
happiness. It matters not how successful you are, 
or how much hard luck you may have encountered, 
I will guarantee to make you more successful, 
The private information I will send you has been 
the means of turning the tide of adversity and 
changing the current in the lives of thousands of 
people who were ready to give up in despair,” 

You can develop Personal Magnetism in yourself 
and use it in your daily work without the knowledge 
of your most intimate friends, If you have not 
met with that business or social success which you 
desire; if you wish to strengthen your will power 
or memory; if you wish to possess that subtle 
mind power which dominates and controls men and 
women ; if you wish to master the hidden secrets 
of hypnotism, you should write for a copy of our 
elegantly illustrated book to-day. It is absolutely 
free, It wiil prove a revelation to you. Address 
American College of Sciences, Dept. 8 H 16, 420 
Walnut St., Philadelphia, Pa, 





FARMS, RANCHES, TIMBER LAND, 
TOWN and CITY PROPERTY, MILLS, 
DRY GOODS, GROCERY, BOOT and re] 





Hs RDWARE, and cw stores for ©! As 
customers. ey ouW ANT TO SELL 
mor REA LERTATE or BUSINESS, 
send description and 
w Vr & 





SS matter where located 
price at once. IF VOU 
UY any kind of real estate or business any 

where write me tw day 
want, I can save you time and money, Hank 
references. Established 18%) 

FRANK P, CL E VELAND, 

Ke 





vert, 
1508 Adama Express Building, CHICAGO, 


Cn") The Franklin Model Shop. 


Experimental work for inventors; any- 
thing in metal froma cingie piece to a 
complete working model pparatus for 
colleges. Exhibition models. Introduc- 
tion samples of patented articles, ope 
cial tools for making metal novelt 
Inventions perfected, Drawings and de- 

worked out trom inventors’ ideas. 
Send for circular 9. 
PARSELL & WEED, 
120-131 West Sist Street, New York. 

































REMOH DIAMONDS 


1 Carat 2th Centary Cut 
Remoh Diamond Ring or ile 
Stud, Solid-Gold 
mountings, each $3. 00 
or both at $5.00. Sent 
by registered mai! the 


receipt of price 
FINEST I ITATIONS 


ted EARTH, Our magnificent cata- 
«fully describing them 
and poner how to order, matied 
to any address 1pon request 
NO AGENTS WANTED. 
ston! JEWELRY COMPANY, 
_oee OLIVE STRE sT. Lous, 


INVENTORS | 


We have a market for a few Patents or New Inven- 
tions, especially household devices, toys, cheap things 
for the farm or home, elty or country. at have 
ins Tue F. H. ALDEN Co,, Advertising Keenta, t 
st Third Street, Cincinnati, U, 


9 | Print My Own Cards 


Olreulars, newspaper. Press, 85. 
Larger size, $1 " Pte saver. 
profits printing for othera, 
Type setting easy, rules rent. Write 
for catalog, presses, type, paper, ete., to 
factory, The Press Co., Meriden, Conn. 


WANTED 


A proper person to sell the American patents cover- 
ing new portable labor-saving devices which have been 
successfully used by the foremost Buropean firms, Ad- 
dress offers and references to 


EMIL CAPITAINE CO, 
Maschinenfabrik, Frankfort a. M., Germany 


MATCH MACHINERY. 
We manufacture everything pertains to the busl- 
ness. The Very Latest Pr onRe will furnish 
a manager or teach any purchaser the Ru t.., 
HY & BR 
1118 Kandace lock. Chicago, Hl., Us a. 


WANTED 


A Man Accustomed to Handling 
Employees 

Competent to take entire charge of a fishing reel manu 

factory y a responsible manufacturing concern. To the 


right man we bave a liberal salary to offer and a per- 
manent positicn, Address 


FISHING REEL MANUFACTURER 
Box 773, New York 


La) 
THIS BEATS NEW JERSEY.’’ 
Charters procured under South Dakota laws for a few 
dullars. rite for Corporation laws, blanks, by-laws 
and forms to PHILIP LAWRENCE, late Ans't See. of State, 
Huron, 8. D 8. Dak. or Room K, 20th oor, 20 Bway, N. ¥ 


Catal 








ue of Architectural, Selentific 


@ for” Architects’ and 
ne,” mon ayer. 
Warren St., New 


and Techni oe tn 
rt 


Prospect us fo: 
Builders’ M 


WM. T. COMSTOCK, Pub., ork. 











Mathematicians Wanted 


The profession of actuaryship offers a splendid ficld 
for those possessing mathematical ability. as positions 
command $4,000 a year and over, Our course ts prepared 
by leading actuaries and ts under thetr supervision. 

Address 


HOME CORRESPONDENCE SCHOOL 
416 Walnut St., Philadelphia, Pa, 


INVENTIONS DEVELOPED. 
WALTER K. FREEMAN, M.F. 
Special machinery, electrical and chemical ap- 
tus made on short notice. Good accommo- 
ations for inventors. 46 KE, 2d St., New York. 








MATCH FACTORY. —DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN 8UP- 
PLEMENT 1113, Price 10 cents. For sale by Mann & 
Co, and all pewsdealers, 















5 EINES Gre Hee Engines, Brewery 


. CO., 8 Clinton Btreet, Milwaukee Wis 





Are you interested in Patents Model or Experimenta) 
work? Our booklet entitied 


WHAT WE DO— ‘HOW WE DO IT 


be sent to you on reques 
_EMIOK EERE con MAC ct New Wonks, Ine., 
10-12 Jones Stree ew 
MODELS & EXPERIMENTAL WORK 
Inventions developed, Special Machinery 
E. V. BAILLARD, Fox Bidg., Franklin Savere. New York. 


TF ey Po 





ntal w ork. 
ork Clt 
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oe 


i. 


jsaving of 90 pe 
Je) characteristic in 


Ti ite cost. It 
white, mee ana 24 colors. 
lets free 


ll to 27 Hook BUILDING, 


“When One Man Equals Ten” 


in the quantity ont B qnoiitg of his work there must bea 
hat is the great eoonomioal 


Hook’s Pneumatic Coating Machine 


y Ne §) which paints or whitewashes ten times the superficial 
Farea that any painter could cover with a brush In a 
given time. It 
durable coating and is far cleaner than brush work with 
infinitely less labor pnd trouble, With this machine we 
“STAY-THERE” PA 


gives any surface an evener and more 


bave put on nearly 


oman Ocean Liner to a How Boat, from a 


fre 
train Elevator to a Corn Crib, 
*“*STAY-THERE” PAINT 


Is a new qhemiens substitute for oil-paint at one-fifth 
eather-proof and fire-proof. Made in 
Circulars, folders, and book- 
ith price-list, on application to 

F. E. HOOK, Manufacturer, 

Hupson, Micu., Us8. As 
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Scientific 


American 





‘Apait 18, 1903. 

















Winton 


Responsiveness 


— 
| 

fe 

| 





every 
ura- 


An automobile that you knew will respond to 
call you make on it for speed, endurance and 
bility is the only sort you want. There is neither 
leasure hor profit in a machine in which you do not 
ave unalloyed confidence, WINTON stands for 
absolute reliability 


THE WINTON MOTOR CARRICGE CO., Cleveland, 0. 














Orient Motor Car 





8H. P. PRICE #950 


All ds to 3 miles per hour, Will climb any erade. 
Write for descriptive catalogues, 
MPG. CO., - Waltham, Mass. 


WALTHAM 





AGOOD INVESTMENT 
For $1.75 we wil! send by express (not prepaid), 
complete N. D. Outfit. with full inst ruc. 
APT 

A fasctnatin 


tions for learning 

that will enable you | 
to earn good wages. | 
Send 2% cents for uni 
versal dating stamp, 












by mall, postpaid. 
se < tor our catalog. 
ished 1879. 





¢. BH. Bowness. & Co., Inc @ Park ace New York 


GAS ENGINE 
IGNITERS 


for Marine, Stationary and 
Automobile engines. Will | 
save their cost many times 
over in one year 

rite for circulars. 
The Carlisie & Finch Co., 
934 E. Cliften Ave., Cincinnati, O 


Price 
$16. 








THE BRIGHT WHITE LIGHT FOR 


MAGIC LANTERNS 


Also for Bromide Enlarging, Copying, Photo mageaving. 





intensely brilliant, very portable, burns kerosene, costs 
leent per bour. Send for copy Franklin Institute award 
and lists of Stereopticons, Moving Pictures 1 Slides. 
WILLIAMS, BROWN & EAR 

4, 918 Chestnut ™t.. Philadelphia. 


Dept. 





PARAGON 
PLATING OUTFIT 


Hatteries and Harmless Chem! 
cals, with fr natructions se fl 
that you can do your own plating at fi 


home 











Agents Wanted. 
Works, 
New York 





Best Railroad 
Track and Wagon or Stock Seales made. 
Also 1000 aseful artictes, inc 
Sewing Machines, Bicycies, Touts, ¢ 
HICAGO SCALE CoO., Chicago, iit 


All varieties at lowest prices 


Seal 


Lista Free. 


NEW ENGLAND 


WATCHES ¢;. 
PADISHAH 


The best low priced watch in the world 
Sold in every country on the globe for 
the one price or its equivalent 


Plain or fancy ting Dials, 





colored Spc 
We mate all styles and sizes of watches 

for men and. women . 
Catalogues sent on request 


NEW ENGLA|ID WATCH CO., 
Factories : Waterbury, Conn. 


New York, 37 & 99 Maiden Lane. 
Chicago, 131 to 187 Wabash A venue. 
San Francisco, Spreckels Building. 


RIVETT 
LATHE 


No up-to-date manufacturer can 


afford Lo do without it. 
HIGHEST AWARD “bsrerercxmibites. 
Faneuil Watch Tool Company, 


Offices 





Life Insurance 
Free from All 
Speculative 
Features. 


Travelers Insurance 


Company 
}Hartford ,Conn. 


$.C.DUNHAM, 


President. 


An 


Accident Insurance that 1 


Oldest. Lar est 
and Sirondeat 
cident Compan 

in the World. 





Eye Openers 


in Accident Insurance Policies 


They 
nothing now offs 
LIBER 
SIMPLICITY. 


the most widely 
ness and professional men, is behind them. 


Agents in every town 








There are some 


Just placed on the market by 


The 


Company 


are something new, and there is 


red that can touch them in 
ALITY, in INCREASED BENEFITS, in 


grown larger, 
\VELERS'’ 


among solid busi- 


ie old sec 


TR 
popular 


1 the sat 


nakes THI} contracts 


Write us for details 


————$— 








(Pr Send for Catalog. 8 
BRIGHTON, BOSTON, MASS., U. $. A, 





Beauty and Utility 


Every business man knows 
the annoyance of loose shirt 









cuffs Every wise business 
man ought to know that they 
an be easily fixed and regu- 
lated to any desired length 
below the coat sleeve 
by using 


Washburne’s Cuff Holders 


They can be instantly attached or de- 

tached. They never come loose—have a 

arip like a bulldog 
[lustrated catalogue 






on request. 


Sample pair of Cuff Holders 
sent by mail on receipt of 2@¢ 


AMERIO AN RING ©@., 
Wate rbury, Conn, 


. 





Box & 








MR. BOOKKEEPER, 


do you know bs a the Comp- 
tometer is! 1 = nothing 
to find out. It will ‘ie 
on that trial balance. 
accuracy is twice as rapid as the 
best accountant and reiieves al\ 
nervous and mental strain. 


Write for Pamphiet. 





ROSCOPES 


for every purpose. Our instruments 
are found in all the best laboratories 
of the country Catalog free. 





ia? 
Projection | Apparatus 


for s 


@ Lomb. Qpticel Co., 


NEW YORK ee cn 00 | 
Che er Exchange 


& 
144 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandolte St., 
KANSAS CITY, 
209 North Sth St. 
ST. LOUIS, MO. 
536 California St.. 
SAN FRANCISCO, CAL. 


Bausch 











MO. 








FELT & TARRANT MFG CO. 
62-66 Limos St. Curcaco 





We will save you from 10 
to 0s on Typewriters of all makes. Send for Catalogue 
































GO RIGHT TO CARRIAGE HEADQUARTERS 


Write to-day for our illustrated catalogue (free) which describes our goods truthfully, 


explains our method and our guarantee and 
get carriages, harness and horse accessories 


THE COLUMBUS CARRIAG 
Factory and General Office, Columbus, 0. 
Business established 


Ik Ish fact ories located 





MAGNOLIA METAL 
CO. S First Lien 


Preferred Stock 











In five States ryt eee al; metal fa 
mous the world « 
his INV ESTMENT is not specula- 
tive, but equal to and safe as a BOND 
or MORTG AGE 
Offered and selling at par, $100 per 
share; subject to prior cake Send for 
separate and special agreement guaran 
teeing certain shares of this stock will 
bring a premium, and for chartered accountant’s report 
an‘ prospectus 
Checks if desired can be sent to the Merchants’ Ex 
change ——- Bank, New York City, with whom we 


iness for about tifteen years, or the 
ra Wit ickent Bank, Pittsburg, Pa. 


MAGNOLIA METAL CO., 


ver 
P| 





5-513 West 13th Street, New York City | 


SPLITDORF: SPARK a) 


-* 25 VANDEWATER ST.NY. > 


WEL 


Over 70 sizes and styles, - wr drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on silis. W ies engines or norse powers 
Strong, simple and durable. Any mechanic ca”. 
Operate them easily. Send for catalog 

WILLIAMS BROS., Ithaca, N. Y. 











Western Office & Distributing House, St. Louis, Mo. 
W rite to nearest office. 





DRILLING |' 





























makes it safe, simple and easy for you to 
direct from our factory at wholesale prices. 


E and HARNESS COMPANY. 


PALATABLE 
WATER-STILL 





Produces an absolutely | 
pure and aerated wa- 
ter for manufacturing | 
or drinking puri BES. 

Attachable to any 
steam boiler. 

Made in all sizes, from 
10 to 20 gallons distilled 
water per hour. 

In use in U. 8. Army and 
Hospital Marine service 

rite for catalogue. 


/PALATABLE WATER-STILL 
COMPANY. 
Boston. Mass., U. S. A. 











$1 YEARLY FOR REPAIRS. 


Ss 





ep 
Hoisting L maine « 





, P.O, Box 11 l4-a, Kansas ( ity, "Mo | 


a —| 


BOON IN BRAKE BLOCKS. 
The acknowledged leader in its tine is 
Potter’s Spring Brake Block for e®- 
clencr, durability, economy, strength and | 
serviceability. tn use by builders of the high 
est grade carriages and wagons. Mu organ 
Potter, Fishkili-on-Hudson, N. ¥..U. 5. A 


A 








no wicks. 
twice the 


Ge KHOTAL BUR 


Kerosene 


Makes its own gas. 

Best in the 
heat 
PRICE $3.75, and upwards. 


Blue 
Flame 


Oil Stove 


No odor, no smoke, no danger, 
world for cooking. Gives 
the cost of gas. 
Send for Catalogue, 


at less than half 





NER CO., 197 Fulton Street, New York 
ola 








COLD GALVANIZ!I 


NG 
ALTIES 
NICKEL 
Electro-Plating 
Apparatus ud Maternal. 
. Hanson ay Van Winkle 


7 Ne Bs N. J, 

, 136 Liberty St., N. ¥. 

#0 & 22 8, Canal St. 
Chicago. 


CHARTER ENGINE 
SED NY PLACE 


By Any One 
FoR ANY Purpose 
Stationaries. Portables, Sawing Outfits, 
Hoisters. Engines and Pumps. 


Ft pie om Gas, Distillate. 


Send for Illustrated Catalogue and a 
monials, and State Your Power Ne 


CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL. 


ELECTRICAL TESTING 


If you wish to know the properties of any electrical 
instruments, materials or apparatus, the utility of an 
invention or the practicability of an idea, tests by us 
might be of great value to you. 


NEW YORK LABORATORY, LAMP TESTING BUREAU 
8th Floor. Wo. 14 Jay Street, New York 


PROCESS 
NFORMATION 


AMERICAN 
SAMPLE 










CATALOGUE, 


Sexp Your Bustvass Canp 
FOR 























THE 


KODAK 





helps the amateur make technically 
perfect and artistic photographs. 
Explains all the little difficulties— 
there are no big ones. Individual 
criticism is given to the work of each 
pupil. Tuition, free to all owners of 
Kodak and Brownie Cameras upon 
payment of one dollar fortext books. 


THE KODAK WAY 


means picture taking without a dark-room 
for any part of the work. Better results 
than the old way, too. 

« + 81.00 te $75.00 
« «= $2.00 te $10.00 


Kodak and Brownie Cameras, 
Kodak Developing Machines, 


Cc 1 lana 


Show cand  eastman Kodak Co., 
catalogues free 
fan 


dealer 











4 Go N.Y. 


MORAN FLEXIBLE JOINT _ 


for Steam, Air or Liquids. 
Made in all sizes to stand any desired 
pressure. 








Moran Flexible Steam Joint Co.. Inc’d, 

49 East St.. LOUISVILLE, Ky. rs 
THE AMERICAN 
THERMO-CALL 
BUTTON 


discovers and reports fire automatically, 
Can be attached to the existing wires 
hotels and manufacturing plants. Inval- 


residences, 
to secure headway without sounding 
alarm. Permanent, not fusible, 


American Thermo-Call Oe., 
Bow asa. 





Mfrs, of thermostatic devices of all kinds 


METDIL weereeres 


HAVEA Hora It CH BESEY.8 SO 








EIN 
Free 


Belting 
‘Test 


‘*Royal Worcester 
tanned belts known as the best 





’’ old-fashioned oak- 
initial 
cost highest— operative cost lowest. 
Greatest belt power transmitters the 
|world has ever known—50 years repu- 
tation back of them. 

Let us send you a sample belt to test, 
and to be returned free of expense to 


you if not entirely satisfactory. 


GRATON & KNIGHT MFG. CO. 
Oak Leather Belt Makers, Worcester, Mass. 
ESSOP STEEL C2? 


FRS OF CRUCIBLE SHEET STEE! 
WASHINGTON PA 

















